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1. Electrical stimulation of brain mitochon- 
dria. L. G. ABoop anp R. W. Gerarp. Neuro- 
psychiatric Inst., Univ. of Illinois, Chicago. 
A mitochondria suspension of rat brain, ‘stimu- 

lated’ by electric pulses, exhibits metabolic 

changes comparable to those of slices or of physio- 

logical activity (Am. J. Physiol. 171: 134, 1952). 

Originally, square waves of 0.5 ms duration and 

60/sec were used at an effective strength of 5 

volts, and these gave a doubling of oxygen con- 

sumption and a 75% inhibition of oxidative phos- 
phorylation. Over 5 v, the effects are not further 
increased; below this they decrease with the 

logarithm of voltage, to a 10% change at 50 mv. 

At 5 v and 60/sec, pulse duration is immaterial 

between 0.02 and 1 msec.; and at 5 v and 0.5 ms 

duration, frequency is immaterial between 10 and 
300/sec, but effectiveness falls sharply below 
5/sec. Actually, a constant current is effective. 

Clearly, effects are independent of current over a 

great range in duration, a lesser one in intensity. 

Atropine, 10-* M, inhibits the doubling of oxygen 

consumption, as for slices (McIlwain, Brit. J. 

Pharmacol., 1952), with pyruvate, succinate, glu- 

tamate and other substrates. Its ability to prevent 

the inhibition of oxidative phosphorylation is still 
uncertain. Azide and several parasympathomi- 
metic drugs, in concentrations not affecting the 
unstimulated metabolism, did not alter the effects 
of stimulation. (ONR contract.) ° 


2. Peripheral arteriolar reactivity gradient in 
the hamster and rat. Rospert P. AKkERs* 
AND Ricuarp E. Leg. Dept. of Medicine, New 
York Hosp., New York Natl. Heart Inst., Natl. 
Insts. of Health, Bethesda, Md. 

The structural organization of the vascular bed 
of the mesoappendix of the hamster compared 
favorably with that found in the rat meso- 
appendix, consisting of various arteriole classes, 
metarterioles and a-v channels from which are 
derived the true capillaries, an occasional a-v 
anastomosis and a network of collecting venules. 
Precapillary sphincter activity was observed, as 
was intermittency of flow in the terminal arteri- 
oles. A ‘gradient’ of responsiveness to epinephrine 


in the arterioles was found in the Mesoappendix 
of the rat (pentobarbital anesthesia). The re- 
activity to epinephrine varied inversely with 
vessel calibre. Similarly, an epinephrine gradient 
was found in the hamster’s mesoappendix arteri- 
oles, the hamster vessels being less reactive, 
however, than those of the rat. A study was made 
on the responses by arterioles of various diam- 
eters, in the hamster cheek pouch, to electrical 
stimulation applied directly to the walls of the 
vessel by means of a silver-glass microelectrode 
(Futton Proc. Soc. Exper. Biol. & Med. 48: 
427, 1941). The stimulus was kept at constant 
frequency and duration, varying only the voltage. 
As with epinephrine, it was found that the re- 
activity of these arterioles (to direct electrical 
stimulation) varied inversely with their diameter. 
The precapillary sphincters, the narrowest and 
most responsive elements of the capillary bed, 
reacted to the lowest voltage obtainable with this 
type of electrode. Observations are being extended 
to include the reactivity of rat and hamster 
mesoappendix vessels to direct electrical stimu- 
lation. 


3. Mechanics of vasoconstriction. RoBERT §8. 
ALEXANDER. Dept. of Physiology, Western Re- 
serve Univ. School of Medicine, Cleveland, Ohio. 
Isolated segments of thoracic aorta were pre- 

pared in dogs so that pressure-volume diagrams 

could be obtained with only brief interruptions in 
normal blood flow required for setting up the 
original preparation and for subsequent deter- 
minations of the pressure-volume diagram. The 
latter determinations were obtained with the aid 
of a motor-driven syringe and continuous optical 
pressure registration. Local application of Adren- 
alin produced a marked constriction of the aorta 
at low pressure ranges (0-100 mm. Hg) but no 
significant change in volume at high pressure 
ranges (200-300 mm. Hg). Analysis of the data 
suggests that Adrenalin acts by contracting mus- 

cular elements so that they assume a more im- 

portant role in determining the pressure-volume 

relationships at lower pressure, while the fibrous 
tissue continues to dominate the pressure-volume 
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diagram at higher pressures. Since the muscle 
exhibits a considerably lower and more linear 
modulus of elasticity than does the fibrous tissue, 
an important consequence of this relationship is 
that Adrenalin markedly increases the distensi- 
bility of the aorta over most of the curve (0-200 
mm. Hg) in spite of its constrictor action. Similar 
experiments have been carried out on the periph- 
eral vascular bed of intestinal loops. The same 
qualitative shift in the pressure-volume diagram 
is observed in this peripheral bed as in the aorta, 
with a definite increase in distensibility under the 
influence of Adrenalin. By bringing a greater 
muscular component into the pressure-volume 
characteristics of blood vessels, vasoconstriction 
increases the efficiency of the elastic reservoir 
functions of the vascular bed. 


4. Cardiac effects of a central stimulant, 
a-(2-Piperidyl) benzhydrol hydrochloride. 
SHannon C. ALLEN, M. H. Aprison* AND 
Lois CaLHoun.* Galesburg State Research Hosp., 
Galesburg, Ill. 

A new chemical type of centra) nervous system 
stimulant, a-(2-Piperidyl) benzhydrol hydrochlo- 
ride (provided by the Wm. 8S. Merrell Co.), has 
been found to have definite, though transient, 
effects on the ECG of the rabbit when injected 
intravenously in doses which produce convulsive 
cortical activity as measured by the EEG. These 
effects, the nature of which will be discussed, 
appear to be enhanced by the previous injection of 
curare. 


5. Lactate utilization and oxygen debt. 
Norman R. ALPpeRT* AND WALTER S. Roor. 
Dept. of Physiology, Columbia Univ., College 
of Physicians and Surgeons, New York City. 
Plasma lactic acid concentration was deter- 

mined periodically before and after the infusion 

of .19 to 1.78 gm/kg of Na r and L (—) lactate 
in 22 unanesthetized mongrel dogs. The initial 
concentration ranged from 140-420 mg % as 

compared to the control values of 20-40 mg 100 

ce of plasma and fell rapidly after the infusion. 

The disappearance of lactate from the plasma is a 

function of excretion, diffusion and utilization. 

The lactate excreted was measured directly. An 

estimate of the rate of diffusion and the volume in 

which lactate is distributed was obtained from 
experiments in eviscerated dogs where the utili- 
zation and excretion are eliminated. Assuming 
that this estimate is applicable to normal dogs 
the utilization can be calculated. The respiratory 
metabolism was measured with the Scholander 

Respirometer. Sixty minutes after the infusion an 

average of 498 mg/kg of r lactate or 75% of that 

infused was utilized as compared with 416 mg or 
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94% of the L (—) isomer. The averages of the 
ratios of the oxygen equivalent of the lactate 
utilized to the excess oxygen consumption at 60 
minutes for the r and the L (—) lactate were 
8.3 and 13.5. Despite this difference the actual 
excess consumption for the r and L (—) at 60 
minutes was 79.4 and 48.2 ec/kg. Although L 
(—) lactate is more readily utilized the r mixture 
seems to cause a greater excess oxygen consump- 
tion. (This study was supported in part by funds 
provided under Contract AF33(038)-25899 with 
the USAF School of Aviation Medicine, Randolph 
Field, Texas.) 


6. Temporal and spatial facilitation of neur- 
ally excited electroplax of electric eel. 
Mario ALTAMIRANO-ORREGO,* CHRISTOPHER W. 
Coates,* Harry Grunprest, C-Y. Kao* anp 
Davin NacuMaAnsoun. Dept. of Neurology, Col- 
lege of Physicians and Surgeons, Columbia Univ., 
and New York Zoological Society, New York 
City. 

Study of the action currents and cell potentials 
of the electroplax of electric eel, recorded with 
external or internal microelectrodes (Altamirano- 
Orrego et al., Federation Proc. 11, 1952) has been 
extended, using the innervated single layers of 
electroplax arranged in series or in parallel. 
In the caudal (Sachs) organ, innervation derived 
from different nerves leads to interaction produc- 
ing either facilitation or inhibition depending 
upon magnitude and temporal relations of the 
separate nerve volleys. Only facilitation has been 
observed to interacting volleys from different 
nerves to preparations of the main electric organ. 
The prepotential elicited in the electroplax by the 
neural volley has a short duration (10 msec or less) 
compared with the main phase of facilitation 
(about 300 msec). Temporal facilitation by double 
stimulation of the same nerve may be increased by 
low concentrations of anticholinesterases and di- 
minished by higher concentrations or by prolonged 
action of the smaller amounts. Acetylcholine in 
verysmall amounts (1 ug) decreases the facilitation, 
eventually leading to block. 


7. Effect of 9-methyl pteroylglutamic acid on 
rats exposed repeatedly to simulated alti- 
tude. Pau D. ALTLAND AND BENJAMIN HIGH- 
MAN.* National Insts. of Health, Bethesda, Md. 
Following 30 4-hour daily exposures to 25,000 

feet, 20 rats commenced a diet containing 0.5% 

9-methyl PGA (provided by Lederle). As altitude 

exposures continued, an average hematocrit value 
of 78 was maintained for 23 days, then gradually 
declined to 60 the following 6 weeks. Hematocrit 
values of 10 treated ground level controls fell 
below normal during the third week, indicating 
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that interference with folic acid utilization occurs 
in rats with high and low erythropoietic activity 
at about the same time. Leucocyte counts for 
altitude and ground level rats receiving the an- 
tagonist generally fell below ground level control 
values only after 27 days. Mortality after 60 days 
treatment was 50% for altitude rats and 80% for 
ground level controls. The antagonist diet was 
fed to 2 groups exposed 4 hours daily to 18,000 
feet. Eleven began the antagonist diet and alti- 
tude exposures simultaneously. Hematocrit values 
rose normally for 2 weeks, leveled off at 57 until 
6 weeks, and then gradually dropped to 40 within 
2 weeks. Hematocrit values in 10 untreated alti- 
tude controls continued to rise throughout this 
period. Mortality at 60 days was 45%. Ten rats 
began the antagonist diet 3 weeks before altitude 
exposures. Hematocrit values remained at control 
levels for 2 months in 2 surviving rats. Leucocyte 
counts were similar to antagonist-fed ground level 
controls. The possibility that altitude acclimati- 
zation may prolong survival of antagonist-treated 
rats is being investigated further. 


8. Single cortical unit analysis of afferent 
activation of the cortex. VaHé E. AMASSIAN 
(introduced by A. A. Warp, Jr.). Dept. of 
Physiology and Biophysics, Univ. of Washington 
School of Medicine, Seattle. 

Patterns of single cortical unit discharge re- 
corded with 0.5-12 » microelectrodes and evoked 
by tactile or nerve stimulation have previously 
been reported. Analysis of afferent activation of 
the cortex is less complicated when unit activity 
is recorded in somatosensory area II following 
electrical stimulation of area I. The pathway for 
the responses studied passed through white 
matter. Cats were anesthetised with barbiturates 
or Chloralose. All-or-nothing spikes (0.3-1.5 mesc 
duration) occurred in high frequency trains of 
1-7 following a single stimulus. The spikes are 
often superimposed on a negative wave (9-30 
mesc duration), the surface positive response 
reversing between a depth of 150-400 u. Deeper 
layer units were either monosynaptically or 
plurisynaptically excited (initial latencies includ- 
ing conduction times were 0.7-20 msec), but 
superficial unit activation (170-300 uw deep i.e. 
layers II-upper III) occurred late (7-50 msec). 
Under present experimental conditions, liminal 
activation of the superficial units recorded prob- 
ably followed plurisynaptic spread from deeper 
afferent terminations, rather than occurring di- 
rectly through the superficial terminations of 
corticocortical afferents described by Lorente de 
No. Some units were activated both by cortico- 
cortical and nerve or tactile stimulation. Manipu- 
lation of stimulus strengths at either sites may 
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equalise the number of times the unit discharges 
but the relationship of successive interspike in- 
tervals to number of spikes per discharge differed 
with stimulation site in some units. The result of 
interacting volleys from cortical and nerve stimu- 
lation depended on stimulus strengths and test 
intervals employed. Early facilitation followed by 
depression was demonstrated. 


9. Constancy of polymerization of DNA in 
various rat organs. NoRMAN G. ANDERSON, 
with the technical assistance of M. L. ANDERSON 
(introduced by C. W. SHepparp). Biology Div., 
Oak Ridge Natl. Lab., Oak Ridge, Tenn. 
Differences in nuclear viscosities in ultracentri- 

fuged tissues (Am. J. Path. 17: 335, 1941) suggest 

that the degree of polymerization of desoxy- 
ribonucleic acid (DNA) may vary in different cell 
types and also that selective depolymerization of 

DNA located in specific gene sites may be a pos- 

sible mechanism for tissue differentiation. To 

study this problem homogenates of adult rat 
organs (liver, brain, testis, spleen, thymus), rap- 
idly prepared at 0°C., were made 1 M with respect 
to NaCl and studied viscosimetrically at 25°. 

Viscosity was expressed as relative to that of 

DNAase-treated controls. DNA was determined 

using the diphenylamine reaction. Preparations 

from all organs studied gave viscosities propor- 
tional to the DNA content except for the thymus, 
which gave lower values. This may be related to 
the short life of thymocytes. Similar experiments 
using 1 mM NaCl with 4 m urea, and the results on 
effects of aging and ionizing radiations are de- 
scribed. Preparations containing 0.005% DNA in 

1m NaCl gave a relative viscosity of 6 under 13.7 

em. H,O. This viscosity is considerably higher 

than that reported for purified DNA prepara- 
tions. Within the limits of the technique employed, 

DNA from several different rat tissues (excepting 

thymus) appear to have similar physical proper- 

ties. Variations in nuclear viscosity in ultra- 
centrifuged tissues are believed to be due to 
differences in nuclear volume. 


10. Absorption of glucose by salivary gland 
slices. Rupert 8. ANpERSON. Univ. of South 
Dakota, School of Medicine, Vermillion. 

The approximate rates of glucose and oxygen 
absorption by some animal salivary glands in situ 
are known. It is also known that the rates of 
absorption are greatly increased by stimulating 
the gland. Similar work with regard to oxygen 
absorption has been carried out on slices but 
glucose absorption had not been studied in this 
way. The rate of glucose absorption by salivary 
gland slices of the cat, dog and rat have now been 
measured. It has been found that the rates of 
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glucose absorption are in all cases, substantially 
greater than reported for glands in relatively in- 
tact cats and dogs. Furthermore, the rate of 
glucose absorption is more than equivalent to the 
rate of oxygen absorption in slices. This finding 
is in contrast to results on cat liver slices where 
there is a net loss of glucose with ordinary ‘extra- 
cellular media’ even when they contain a high 
concentration of glucose. ‘Stimulating’ the gland 
with acetylcholine and pilocarpine in a manner 
analogous to stimulation of the gland in the intact 
animal has, at most, a relatively small influence 
on the rate of glucose absorption by slices. 


ll. Terminal phenomena associated with 
massive X-ray doses. Howarp L. ANDREWS 
AND KirKLAND C. Brace (introduced by Fatco- 
NER SmitH). Natl. Insts. of Health, Bethesda, Md. 
Guinea pigs have been given 25,000 r of 200 

KVP X-rays in about 9 hours. Death occurred 

from 11 to 32 hours after starting irradiation. 

Convulsions and periods of extension rigidity 

were commonly seen after 10,000 r. At the end of 

the irradiation hyperaesthesia to touch but not 
to sound was characteristically followed by cycles 
of convulsions to death. Electroencephalograms 
showed some disintegration and slowing of the 
normal rhythms after 5,000 r. Slow, seizure-type 
waves have been seen at 7,500 r, and more fre- 
quently as irradiation continues. These waves 
are not necessarily accompanied by clinical con- 
vulsions. The heart rate slowed regularly from 
the beginning of irradiation. The P-R interval 
remained reasonably constant, indicating that 
A-V conduction velocity is unchanged. The Q: 
wave increased in amplitude and the T waves 
became progressively longer and deeper. Lowering 
of the S-T segment indicates increasingly early 
repolarization. There was no cardiac arythmia 
until shortly before death. Hypothermia became 
evident at 1,000 r unless masked by initial strug- 
gling. Temperature drops of 10°C. have been 
seen. Brain potentials disappeared about 15 min- 
utes before cessation of respiration, which always 
preceded cardiac failure. Serum sodium and 
potassium were within normal limits at the end of 
irradiation and when the animals were moribund. 

In the small series there were no essential differ- 

ences between animals receiving radiation to the 

whole body, to the body alone, or to the head 
alone, even though the latter received only one- 
eighth the total whole-body dose. 


12. Action of drugs and metabolic alterations 
on brain stem activating system. A. ARDUINI 
anp M. G. ArpuIni (introduced by H. W. 
Macown). School of Medicine, Univ. of Cali- 
fornia, Los Angeles, and Vet. Admin. Hosp., 
Long Beach. 
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In the feline ‘encéphale isolé,’ without narcosis, 
the influence of depressant and excitant drugs, as 
well as metabolic disturbances, has been tested 
upon electrical responses evoked by auditory 
stimulation and recorded from different levels of 
the brain stem reticular formation and from the 
classical auditory pathway and cortical auditory 
area. Nembutal, ether, dormison, Tridione and 
procaine are found to depress chiefly, or selec- 
tively, the more medial portion of the reticular 
formation, leaving sometimes full-sized responses 
in the more lateral part, in the direct afferent 
pathway and in the cortex. Disturbances in 
oxygen supply (by clamping the carotid arteries 
or stopping artificial respiration), in oxygen utili- 
zation (by administering sodium cyanide) and 
changes in blood sugar (by giving insulin) follow 
the same pattern of action. If these disturbances 
are maintained for sufficient time, their influence 
also appears clearly on the lateral reticular for- 
mation and in the cortex. Excitant drugs like ~ 
Metrazol and strychnine, as well as morphine 
and light doses of Chloralosane, enhance re- 
sponses in both medial reticular system and 
cortex, the former being more markedly augmented 
than the latter. Chloralosane in high doses pro- 
duces instead a depression of cortical responses. 
Thus a number of agents or conditions that have 
traditionally been thought to act upon the cere- 
bral cortex, may affect cortical activity indirectly 
through primary influence upon the brain stem 
activating system. 


13. Eye movements during sleep. EUGENE 
ASERINSKY* AND NATHANIEL KLEITMAN. Dept. 
of Physiology, Univ. of Chicago, Chicago, Ill. 
Electro-oculograms and electroencephalograms 

were recorded by means of a Grass Electroen- 

cephalograph on 12 normal male adult subjects 
during sleep. Eye movements were distinguished 
from brain wave artefacts by the greater amplitude 
of the corneo-retinal potential in the electro- 
oculogram in contrast to the height of the po- 
tential on a unipolar lead near the eye. Rapid eye 

movements, indicated by potentials of up to 300 

microvolts, were observed to appear from 2 to 5 hr 

(3.8 hr mean) after the onset of sleep in 10 sub- 

jects. The concurrent occipital brain wave pat- 

tern was, in all cases, indicative of drowsiness or 
very light sleep. This was confirmed by the sub- 
ject’s failure to respond to an auditory stimulus 

of above waking threshold intensity. There is a 

very strong suggestion that these eye movements 

occurring during sleep are associated with dream- 
ing. The duration of this eye movement pattern 
may be a half minute or less. More frequently, 
the pattern persisted until the artificial interrup- 
tion of sleep at the end of the 2 minute period. 
Upon resumption of sleep, the eye movements 
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frequently reappeared as often as four times 
within a half hour. (Work done under United 
States Public Health Service Fellowship.) 


14. Effect of aspirin on formalin-arthritis in 
normal and adrenalectomized rats. HABEEB 
Baccuus AND AZEEz Baccuus*. Dept. of Phys- 
iology, George Washington Univ. School of Medi- 
cine, Washington, D.C. 

Two groups of normal intact female rats, and 
two groups of adrenalectomized female rats were 
injected with 0.1 ml of 2.5% formalin into the 
palmar aponeurosis of one hind leg. The other 
hind leg served as uninjected control. Degree of 
swelling was determined by a method described 
previously (Bacchus, Endocrinology 49: 789, 1951). 
One group of intact rats and one group of ad- 
renalectomized rats received 30 mg/100 gm of 
aspirin, control groups received isotonic saline 
solution. Aspirin significantly depressed the swell- 
ing in the formalin-injected legs of the intact 
animals but failed to do so in the adrenalectomized 
rats. Isotonic saline failed to alter the course of 
the swelling in any of the groups. The data sug- 
gest that the ability of aspirin to depress the 
inflammatory reaction in formalin-arthritis re- 
quires the presence of either the adrenal .cortex, 
or of one of its secretions. 


15. Bulbar inhibition in the absence of direct 
nervous connections. L. M. N. Bacu, with 
the technical assistance of S. M. OLivier. 
Dept. of Physiology, Tulane Univ. School of 
Medicine, New Orleans, La. 

In confirmation of earlier reports from this lab- 
oratory it has proven possible to demonstrate in 
12 cats inhibition of the isolated (in situ) femoral 
motor nerve—quadriceps muscle preparation in 
the cat as a result of stimulation of points in the 
bulbar reticular formation which simultaneously 
inhibit the patellar reflex in the same animal. It 
has also been possible to obtain (in 3 cases) de- 
pression of the recurrently elicited patellar reflex 
by bulbar reticular stimulation despite section of 
the cord between the bulb and the site of the 
patellar reflex arc. The inhibitory effect, inde- 
pendent of blood pressure changes, is character- 
ized by inconsistency of elicitation and is at no 
time as strong, as complete, or as rapid in ap- 
pearance as the orthodox phenomenon. When 
the femoral artery is clamped, bulbar inhibition of 
the knee-jerk may be depressed, after-discharge 
of inhibition may be decreased, and ‘‘escape’”’ 
from prolonged bulbar inhibitory stimulation may 
be more marked. Inhibition of the isolated nerve- 
muscle preparation is usually abolished. Sympa- 
thectomy of the lumbar chains has little effect 
but clamping of the adrenal veins seems to inter- 
fere with the effect. 


16. Musical memory mechanisms. A. BAcHEM. 
Dept. of Physiology, Univ. of Illinois College of 
Medicine, Chicago. 

Experimental studies on memory-hearing dem- 
onstrate that, after voluntary suppression, con- 
scious memory-hearing reoccurs mostly at pro- 
gressive parts of a musical piece at the time 
corresponding to uninterrupted memory-hearing. 
Wrong repetitions occur at identical time intervals 
for continuous or interrupted memory hearing. 
From these facts and other experimental results 
one must conclude that the memory-mechanism 
is capable of reproductive activity, even when 
relatively isolated from the center of consciousness 
in the centrencephalon (postulated by Penfield 
and supported by Magoun and Jasper). It is also 
evident that the memory-pathways, established 
through facilitation, exist in two different states, 
i.e. dormant, morphological structures and active, 
well timed mechanisms. Only the active state 
becomes conscious, provided that a functional 
connection with the centrencephalon is estab- 
lished. Musical memory is not only acoustic in 
nature, it includes also motor and visual memory. 
Its complexity varies considerably between differ- 
ent individuals depending on musical experience 
and talent. In persons with absolute pitch a strong 
association exists between pitch, its mechanical 
production, and its musical name. On the basis 
of these facts and of Penfield’s experiments one 
must assume that the memory-mechanism is ¢ca- 
pable of sustaining highly complex, integrative 
and associative activity, even when relatively 
disconnected from the centrencephalon. Memories 
exhibit a close analogy with reflexes, concerning 
facilitation, integration and even consciousness, 
depending upon participation of the centren- 
cephalon. This analogy is of particular interest 
in view of the fact that the connections of the 
reflex arcs and those of the memory-pathways 
with the centrencephalon are opposite ones, i.e. 
ascending and descending respectively. 


17. Ophthalmic ultraviolet action-spectra. 
A. Bacuem. Dept. of Physiology, Univ. of Illinois 
College of Medicine, Chicago. 

Careful preparation of the cornea and the lens 
of the rabbit eye by means of slightly hypertonic 
and aikaline Ringer solution and physically cor- 
rect determination of true instead of total ab- 
sorption resulted in somewhat higher transmission 
figures than usually quoted. The obtained true 
absorption appears sufficient for expecting patho- 
logical effects from the long wave ultraviolet rays. 
Heavy exposure of rabbit eyes to pure long wave- 
ultraviolet rays—filtered and watercooled—pro- 
duced Keratitis, conjunctivitis and clouding of 
the lens, observed by means of fluorescein and 
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slit lamp in controlled experiments. Cogan’s state- 
ment, that ‘‘the cataracterogenic properties of 
ultraviolet ...rays have little practical conse- 
quence”’ on account of his estimation that the 
threshold of the lens is three times greater than 
that of the cornea is misleading, since the lens 
cumulates the effects of ultraviolet rays over long 
periods in contrast to the cornea. Coblentz’s 
argumentation in favor of the middle ultraviolet 
over the short wave ultraviolet rays (particularly 
for home use) discards entirely the direct and 
indirect production of cataract through the ultra- 
violet rays above 293 my, which penetrate the 
cornea. Coblentz also discards the fact that 
Keratitis and conjunctivitis are relatively harm- 
less inflammatory—and pain—reactions (in com- 
parison with cataract and skin cancer) which 
protect the eyes against further exposure by 
closing them or by wearing of spectacles. The 
author still prefers the so-called ‘abiotic’ short 
wave to the middle and long wave ultraviolet for 
therapeutic purposes. 


18. Influence of liver arterialization on 
hemorrhagic shock; relation to hepatic 
VDM (ferritin) mechanisms. SILvio BarEz,* 
BENJAMIN W. ZWEIFACH AND EPHRAIM SHORR. 
Dept. of Medicine, Cornell Univ. Med. College 
and the New York Hosp., New York City. 

Hepatic arterialization was carried out in dogs 
by right nephrectomy, section of portal vein, end- 
to-end anastomosis of right renal artery to hepatic 
end of portal vein and Eck fistula via right renal 
vein. Hemorrhagic shock under pentobarbital by 
graded bleeding with initial period of moderate, 
and 3 hours of drastic hypotension (35-40 mm. 
Hg) revealed striking differences between these 
animals (A) and normal controls (B). A required 
greater blood loss than B to induce equivalent 
degree of hypotension. B developed typical de- 
compensatory peripheral vascular phenomena as 
visualized in exteriorized omentum, VDM (fer- 
ritin) activity in bloed, deterioration of hepatic 
ferritin inactivation mechanisms and irreversi- 
bility to replacement of blood lost. In A there was 
longer persistence of compensatory peripheral 
vascular behavior with decompensatory changes 
occurring late and usually minimal, little or no 
VDM activity in blood, and reversibility on re- 
placement of blood removed. These results sup- 
port observations in this and other laboratories 
(Fine et al.) pointing to the importance of pre- 
venting liver hypoxia for survival after hemor- 
rhagic hypotension. From our data it is suggested 
that superior tolerance to drastic hypotension 
by A may be attributable to maintenance of a 
predominantly aerobic hepatic metabolism with 
1) resultant prevention of ferritin formation, 2) 
preservation of the hepatic ferritin-inactivating 
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mechanisms and 3) the consequent failure to de- 
velop and persist of the profound decompensatory 
peripheral vascular phenomena which occur in 
control animals concurrently with ferritinemia 
and deterioration of hepatic ferritin inactivation 
mechanisms. 


19. Comparative study of erythrocyte metab- 
olism. Atice S. BaAKer* anp F. R. Hunter. 
Physiology Dept., Florida State Univ., Talla- 
hassee. 

From data previously presented, it was sug- 
gested that the low rate of oxygen consumption 
of human erythrocytes as compared to chicken, 
might be the result of low activity of some Krebs 
cycle enzymes. Before carrying these studies 
further, it was necessary to test the generalization 
that all nucleated erythrocytes have higher res- 
piration than non-nucleated. It is difficult to 
make this comparison from the information avail- 
able in the literature because the measurements 
are at different temperatures. Respiration of 
human, rabbit, chicken, frog, fish and sting-ray 
erythrocytes has been determined in a typical 
Warburg apparatus at 20° and 37tC. From these 
data it can be concluded that at 37°C. nucleated 
erythrocytes respire at a higher rate than non- 
nucleated. The hypothesis is proposed that the 
level of activity of oxidases in the nucleated red 
blood cells is higher than in the mammalian cells. 
The level of activity of glycolytic enzymes, how- 
ever, should be similar, since anaerobic glycolysis 
is comparable. The preliminary enzyme assays 
have been extended to homogenates of erythro- 
cytes of the above series of animals using typical 
Warburg techniques. In general the level of ac- 
tivity of malic oxidase and succinoxidase systems 
is higher in the nucleated cells. Assays of malic 
dehydrogenase suggest that actually cytochrome 
oxidase is the limiting factor in the systems stud- 
ied. As far as lactic dehydrogenase is concerned 
there is considerable activity in all the cells 
studied. In general the data uphold the hypothesis. 
(This work was aided by a contract with the office 
of Naval Research, NR 120-077.) 


20. Carbohydrate metabolism in the rat ex- 
posed to a low environmental temperature. 
D. G. Baxer* anv E. A. SELuERsS. Dept. of 
Physiology, Univ. of Toronto, Toronto, Canada. 
The glycogen content of the heart, liver, dia- 

phragm and of fat from perirenal and inter- 

scapular regions of the rat acclimatized to cold 

(1-3°C.) is less than that found in the comparable 

animal kept at room temperature. The glycogen 

content of the skeletal muscles, and the blood 
sugar levels of the two groups are not significantly 
different. Cold acclimatized rats show a greater 
fall in blood sugar after insulin than animals 
kept at room temperature. These results are 
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believed to be due to the elevated metabolic rate 
of the cold acclimatized animals, with an asso- 
ciated increased utilization of carbohydrate. (The 
experiments reported form part of a project 
supported by the Defence Research Board of 
Canada.) 


21. Catabolic hydrolytic protein products in- 
ducing changes in capillary blood vessels 
under malnutrition. THEODORE A. BALouR- 
pas (introduced by Harry A. CHARIPPER). 
Dept. of Biology, New York Univ., New York 
City. 

Studies were made in an attempt to explain 
the observed phenomena in capillary vessels of 
animals subjected to subnutritional stress. Strik- 
ing structural and functional disturbances were 
observed in the capillaries of such rats. For this 
investigation the rat mesoappendix bioassay tech- 
nique was used and the exteriorized mesoap- 
pendiceal capillaries were under microscopic 
observation. The animals subjected to subnutri- 
tional diets (protein-free diet, dextrose diet etc.) 
for 2 to 12 weeks exhibited : a) Increased sensitivity 
to epinephrine from the normal 1:2-4 ML to 
1:5000 ML and higher according to the stage of 
starved animals. 6) Increased capillary permea- 
bility. c) Marked abnormal manifestations of the 
blood vascular circulation: blood flow slowing, 
stases, petechial hemorrhages, abnormal vaso- 
motion, dilatation etc. These results, indicating 
evident structural and functional changes in the 
capillaries, have been published (BaLouRpAs. 
Bull. N. Y. Acad. Med. 27: 386, 1951). To elucidate 
the underlying mechanisms of capillary changes 
induced by substarvation, experiments were per- 
formed with the view that the catabolic products 
of proteins, viz., amino acids and polypeptides, 
may produce the mentioned changes in the capil- 
laries. Thus, following the local or parenteral 
application of tryptophane, cystine, alanine and 
other amino acids, several changes in the capil- 
laries of normal rats were observed within 15 to 
30 minutes: a) Increased threshold sensitivity to 
epinephrine from the normal to 1:500 ML or more. 
b) Increased capillary permeability. c) Consider- 
able deterioration of circulation involving blood 
flow slowing, stases, petechial hemorrhages etc. 
The results indicate that the protein degradation 
products may be directly. or indirectly responsible 
for changing the capillary state produced by mal- 
nutrition. (Supported by a grant from the Natl. 
Heart Inst., USPHS.) 


22. Effects of ‘Benemid’ on renal oxygen con- 
sumption and hemodynamics in human 
subjects. E.S. Barker, J. K. CLark ann H.G. 
BARKER (introduced by F. D. W. LuKeEns). 
Depts. of Medicine and Surgery, Univ. of Penn- 
sylvania, Philadelphia. 
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Measurements of renal hemodynamics, tubular 
function, renal oxygen consumption, and elec- 
trolyte excretion were made before and during 
the intravenous infusion of p-(di-n-propylsulf- 
amyl)-benzoic acid (Benemid), a substance known 
to depress tubular mechanisms for transport of 
PAH, penicillin, PSP, and uric acid. The 5 normal 
subjects studied each received a total dose of 3 
gm. resulting in plasma levels of 10 to 17 mg/100 
ml. with negligible amounts recovered in the 
urine. Clearances of inulin (C1), endogenous cre- 
atinine, PAH (Cpan) and penicillin were deter- 
mined. Renal vein catherization also permitted 
measurement of extractions of PAH and peni- 
cillin (Epan, Epen) and of renal arterio-venous 
oxygen difference (A-R)o,. Renal blood flow (RBF) 
was calculated from the hematocrit and PAH 
Fick; renal oxygen consumption (QO2) from the 
RBF and (A-R)o,. Benemid resulted in a prompt 
fall in Epan (average fall from 93% of 55%) and 
Epen, illustrating its tubular blocking effect. Cpaa 
fell parallel to Epan, but C; and RBF were un- 
changed except in 2 subjects where RBF increased 
somewhat. These changes in tubular function 
were associated with no measureable change in 
renal oxygen consumption, although as has been 
demonstrated previously in this laboratory, 
changes in RBF were associated with reciprocal 
changes in (A-R)o,. The data are consistent with 
other previously reported data and provide ad- 
ditional evidence that the oxygen requirements of 
the specific renal functions devoted to external 
excretory processes must be small relative to the 
requirements of the entire cell. 


23. Effect of coenzyme I on oxidation of suc- 
cinic acid by tissue homogenates. S. B. 
BarKER. Dept. of Pharmacology, Med. College of 
Alabama and Univ. of Alabama School of Den- 
tistry, Birmingham. 

Homogenates in water of rat liver, kidney and 
heart show highly active reduction of triphenyl- 
tetrazolium to formazan in the presence of phos- 
phate buffer and succinate. Addition of diphos- 
phopyridine nucleotide (coenzyme I, DPN) 
enhances the production of formazan about 30% 
in the case of heart and kidney, 70% with liver. 
With the liver, nicotinamide must also be added 
for the maximum effect. Under the conditions of 
the determination, there was essentially no re- 
moval of hydrogen from endogenous substrate, 
or from fumarate, malate or oxaloacetate. Malo- 
nate, oxaloacetate and p-chloromercuribenzoate 
inhibitions were similar for the systems without 
and with added DPN. Storage of the frozen homo- 
genates at —25°C. results in a rapid decrease in 
succinoxidase activity which can partially be 
returned by the addition of DPN. When activities 
have fallen very low, DPN enhancement on a 
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percentage basis may be several times greater 
than with the fresh homogenates. 


24. Etiology and treatment of lowered resist- 
ance to upper respiratory infections. BRopA 
O. Barnes. Univ. of Denver, Denver, Colo. 

Some individuals have repeated upper respira- 
tory infections leading to sinusitis, otitis media, 
bronchitis and other complications. Since other 
members of the same family have normal resist- 
ance to disease, heredity, environment and diet 
would not appear to be entirely responsible. 
Routine physical examination and blood studies 
show no consistent differences between the two 
groups. However, it has been found regularly 
that individuals with repeated colds have a sub- 
normal body temperature, a lowered basal meta- 
bolic rate, sensitivity to cold, undue fatigue and 
many other symptoms of hypothyroidism. The 
physiologists have known for years that cretin 
rabbits are highly susceptible to respiratory in- 
fections and as a result only live about one-half 
the normal life span. Thyroid medication raises 
the resistance of the cretin rabbit. During the 
past 11 years over 150 patients susceptible to 
respiratory infections have been treated with 
thyroid, with gratifying results. In addition to 
feeling better, their incidence of colds and sore 
throats has been reduced to normal. Preliminary 
studies on two other diseases indicate lowered 
resistance may be a factor. Cases of rheumatic 
fever and tuberculosis give histories of repeated 
colds prior to the development of either disease. 
By reducing the frequency of sore throats, thyroid 
therapy seems to reduce recurrences of rheumatic 
fever. Some cases of active tuberculosis have ap- 
parently been benefited by thyroid therapy. In- 
fectious diseases can be attacked directly by 
chemotherapy or indirectly by raising the re- 
sistance of the host. It is felt that we have an old 
tool for a new job in thyroid therapy. 


25. Effect of dilution and dialysis on interac- 
tion of blood serum proteins. Harry N. 
BARNET AND ELOISE JAMESON (introduced by 
CuesterR Hyman). Univ. of Southern California 
School of Medicine, Los Angeles. 

That high protein concentration does not neces- 
sarily produce an anomalous boundary has been 
shown by the absence of any appreciable epsilon 
boundary when a concentrated (6%) solution of 
albumin previously electrophoretically separated 
into Ringer’s solution was reelectrophoresed. Simi- 
larly when the same solution was overlaid on the 
descending side with a diluted aliquot of the same 
solution, no epsilon boundary was observed in the 
lower solution or in the overlying solution pattern. 
Thus superimposing of a protein gradient by 
overlaying does not itself give rise to an epsilon 
boundary. However, repetition of the experiment 
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described above, after previously dialyzing, re- 
vealed a small but significant epsilon boundary in 
both solutions. When undiluted serum is overlaid 
on the descending side as above with a previously 
electrophoretically separated solution of albumin 
plus alpha and beta globulins, without any dialysis 
and in Ringer’s solution, electrophoresis reveals a 
large immobile fraction in the undiluted pattern. 
When the same system is previously dialyzed 
against Ringer’s solution, there is a great increase 
in the absolute concentration of albumin in the 
pattern with a corresponding decrease in the size 
of the immobile fraction. This and other studies 
using pure proteins in the superimposed solution 
indicates that the immobile fraction is real and 
that it is a protein-protein complex composed of 
albumin and the globulins. Not only was it pos- 
sible to increase albumin at the expense of the 
immobile fraction by dialysis of the serum, but 
dilution accomplished a still further dissociation 
of the albumin and alpha, beta and gamma 
globulins contained in the complex. This complex 
is lacking on the descending side in dilute solution. 


26. Renal excretion of bicarbonate and po- 
tassium in premature infants. H. L. Bar- 
NETT, F. Tupvap* anp H. McNamara.* Dept. 
of Pediatrics. the New York Hosp., Cornell 
Med. Center, New York City. 

The ‘physiologic’ acidosis of premature infants 
could be due in part to immaturity of renal 
functions involving hydrogen ion excretion. Al- 
though observations have been made in pre- 
mature infants on excretion of ammonium and 
titratable acid (Gordon, et al. Pediatrics, 2: 291, 
1948), reabsorption and excretion of bicarbonate 
have not been investigated. Measurements of the 
clearance of inulin, of serum electrolytes and of 
urinary electrolytes, pH, titratable acidity and 
total osmolarity were made in premature infants 
during infusions of sodium bicarbonate (5 mm/- 
kg/hr for 2 hours) and following single intra- 
venous injections of 6063 (5 mg/kg). The results 
indicate that, as observed by Pitts and co-workers 
in adults (J. Clin. Investigation, 28: 35, 1949), at 
serum bicarbonate concentrations below 24 m/l 
practically all of the bicarbonate filtered is re- 
absorbed and that above 28 m/l a relatively 
constant quantity (2.5-2.9 mm/100 ml. of glo- 
merular filtrate) is reabsorbed. Furthermore, 6063 
decreases the rate of tubular reabsorption of bi- 
carbonate and induces bicarbonate excretion at 
lower serum bicarbonate concentrations. These 
observations suggest that decreased tubular re- 
absorption of bicarbonate is not a cause of the 
acidosis of premature infants. Measurements of 
potassium excretion during these observations 
revealed that in premature infants the rate of 
potassium excreted can be made to approximate 
the rate of potassium filtered. 
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27. Respiratory dead space for different gases. 
J. Bartets,* W. A. Briscor,* D. V. Bates* 
AND R. E. Forster. Dept. Physiology and Phar- 
macology, Grad. School of Medicine, Univ. of 
Pennsylvania, Philadelphia. 

There has been discussion in the literature 
whether the so-called dead space is the same for 
O2, COz and Nz». Since O2 is removed continuously 
from the alveolar gas, while CO: is added, and Ne 
is relatively unchanged, their respective dead 
spaces might differ. In order to investigate this, 
the respiratory dead space was measured by the 
‘estimation’ technique of Fowler (Am. J. Physiol. 
154: 405, 1948) in seated, healthy young adults, 
using Ne, Oz, COs and He as indicating gases. 
Helium was included to accentuate the effect of 
gas diffusion upon the dead space as measured by 
this technique. Flow was determined with a 
capacitance manometer flowmeter (Lilly), and 
gas concentration with a rapidly recording mass 
spectrometer. All inspirations were made from 
the resting expiratory level. Tidal volumes ranged 
from 400-1600 ml. Following inspiration, the 
breath was held from 0.3-40 seconds before it 
was expired. The dead space values for all four 
gases for each of four subjects, breathing nor- 
mally, were within normal limits (156 + 28 cc) 
and decreased the longer the breath was held, as 
has already been shown for N2 by Fowler. The 
helium dead space tended to be smaller than that 
for the other gases; whether this variation is 
significantly greater than the precision of the 
method cannot be stated with certainty at present. 


28. Effects of cortisone on renal excretion of 
water and electrolytes in normal and ad- 
renalectomized dogs. ANNE C. Bass* AND 
C. Ritey Houck. Div. of Physiology, Univ. of 
Tennessee College of Medicine, Memphis. 

Daily measurements of plasma concentrations 
and 24-hour urinary excretion of creatinine, 
sodium, potassium and chloride were made in 5 
male dogs during the following consecutive peri- 
ods: a) 2 weeks control, b) 2 weeks on 5 mg/kg 
cortisone (supplied by Merck & Co.) intramus- 
cularly per day, c) 2 weeks after bilateral ad- 
renalectomy on the same dose of cortisone. Ionic 
intake was constant averaging for the 5 dogs 
sodium 51, potassium 64 and chloride 48 mm/day. 
Water was allowed ad libitum. In normal dogs 
given cortisone, renal excretion of water, sodium, 
potassium and chloride uniformly increased an 
average of 87, 103, 36 and 98%, respectively. Such 
increases were statistically significant (greater 
than twice standard deviation of control) for 
sodium excretion in 3 dogs, for water excretion in 
2 and for potassium and chloride excretion in 
only 1 dog. In adrenalectomized dogs maintained 
on cortisone, increments in urinary water, sodium, 
potassium and chloride averaged 98, 163, 31, and 
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111%, respectively. The increased output was 
significant in all 5 dogs for sodium, in 4 for chlo- 
ride, in 3 for water, but in only one for potassium. 
Glomerular filtration rate, as measured by the 
24-hour endogenous creatinine clearance decreased 
significantly in some dogs, increased significantly 
in others. Since sodium excretion was not cor- 
related with the filtered load, the increase must 
be attributed to a reduction in tubular reabsorp- 
tion. After adrenalectomy the percentage of fil- 
tered sodium and chloride was correlated with 
the percentage of filtered water excreted except 
in 1 dog. 


29. Changes in body fluid compartments and 
sweat composition during acclimatization 
to heat. Davin E. Bass, CHARLES R. KLEEMAN 
AND Murray QUINN (introduced by A. H. 
HEGNAUER). Quartermaster Climatic Research 
Lab., Lawrence, Mass.,and the Dept. of Physiology, 
Boston Univ. School of Medicine, Boston, Mass. 
Following a 3-week control period, five young 

men were acclimatized to heat by living for 14 

consecutive days in a chamber maintained at 

49°C. for 12 hours and at 38°C. for 12 hours of 
each day (relative humidity, 30%). Daily exercise 
consisted of four 30-minute walks at 4 mph. 

Sweat losses were replaced with 0.2% NaCl. 

Total body water, extracellular fluid and plasma 

volume were measured as antipyrine, thiocyanate 

and T-1824 spaces, respectively. Sweat electrolytes 
and nitrogen were measured both during exercise 
and rest. Average extracellular and plasma vol- 
umes were, respectively, 16 and 26% above control 
values by the 5th heat day and 16 and 15% above 
control values on the 14th day. The increased 
extracellular fluid was accounted for mainly by 
intracellular water loss. Sweat concentrations of 

Na, K, Cl and N (both exercise and resting) 

decreased steadily during the first 4 days with 

little further drop during the final week. Sweat 

Na:K ratios increased markedly, reaching a peak 

on the 10th day. This was due to relatively greater 

conservation of K than Na. However, urinary 

Na:K fell to low levels during first 4 days in heat, 

due to relatively greater renal conservation of 

Na, but rose to approximately control values by 


‘the 8th day with little change thereafter. The 


implications of these findings will be discussed. 


30. Cytological alterations of adrenal cortex 
induced by oxygen at high pressure. JOHN 
W. Bean, Burton L. Baker AND PAUL JOHN- 
son.* Depts. of Physiology and Anatomy, Univ. 
of Michigan, Ann Arbor. 

In an extension of an earlier study rats were 
subjected to Oz at five atmospheres pressure in 
various programs of short single, or repetitive 
exposures over several days, avoiding so far as 
possible severe neuromuscular reactions. Decom- 
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pression was carried out slowly and the animals 
sacrificed by intraperitoneal Na-Pentothal. The 
adrenals were weighed, formalin-fixed and ob- 
servations made on frozen sections stained with 
Sudan Black B. Single exposures of short dura- 
tion induced very little change but more prolonged 
and repetitive exposures caused distinct changes 
roughly paralleling the increased glandular weight 
but considerable variation in the magnitude of 
the change was observed. The zona fasciculata 
was thickened, its constituent cells hypertrophied 
and its lipid content reduced. The adrenal cortices 
of those rats exhibiting residual paralyses were 
affected most, the outer portion of the zona 
fasciculata being completely devoid of large lipid 
droplets, although many fine sudanophilic bodies 
remained which probably were mitochondria. 
Lipid depletion and cell hypertrophy were present 
to a lesser degree in the zona reticularis. The zona 
glomerulosa was not significantly affected. The 
histological picture was characteristic of that 
induced by nonspecific stress and the procedure 
used did not reveal any change which might be 
considered peculiar to the administration of Oz 
at high pressure. Anterior hypophyses, examined 
(Bouin fixation, Masson stain) only in that ex- 
perimental series in which the adrenal cortices 
were not significantly affected, showed no sig- 
nificant cytological change. 


31. Effects of thyroid and insulin on the pul- 
monary reaction to oxygen. JoHN W. BEAN, 
PauL JoHNSON,* CHaAs. SmItH* AND Rost. 
BaveEr.* Dept. of Physiol., Univ. of Michigan, 
Ann Arbor. 

To determine the influence of thyroid factors 
on the adverse pulmonary effects of O2, young 
male albino rats were fed desiccated thyroid 
(about 20 wem/day for 7 days preceding and 
throughout continuous exposure to Oz at atmos- 
pheric pressure. This feeding augmented the pul- 
monary damage induced by the O2 and shortened 
the survival time as compared with controls. 
This augmentation was less pronounced in hy- 
pophysectomized than in nonoperated animals. 
The literature provides no data concerning the 
influence of alterations in blood sugar level and 
carbohydrate metabolism on pulmonary damage 
by Oc. The effects of insulin were therefore in- 
vestigated. It was found that subcutaneous injec- 
tion (about 1 U/1000 gm body wt) 45 minutes 
before exposure to Oz at pressures of five atmos- 
pheres augmented both the pulmonary damage 
induced by the O2 and the mortality. The lungs 
of the O2-insulin injected animals were liver-like 
in appearance and consistency and sank in fixing 
solution whereas those of the O2 and air controls 
were much less severely affected or appeared 
normal. Similar experiments using Oz at atmos- 
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pheric pressure and larger doses (about 2 U/day) 
of protamine zinc insulin on animals consuming 
a mixed diet ad libitum throughout the exposures 
gave results in essential agreement with those 
from exposures to pressures of five atmospherés. 
But with animals fasted before and during the 
exposures the differentiation of effects was not 
conclusive. In large doses under these conditions 
insulin damage to the lung complicates the pic- 
ture. 


32. Respiratory rate reduction, with insuffla- 
tion of air or oxygen. A. A. BEcHTEL (intro- 
duced by J. C. Scorr). Dept. of Physiology, 
Hahnemann Med. College, Philadelphia, Pa. 
Insufflation of compressed air or oxygen at 

3 l/min. delivered by catheter to the tracheal 

bifurcation in slowly breathing nembutalized dogs 

slows the respiratory rate still further. The in- 
hibitory effect is increased with deepening Nem- 

butal anesthesia, until finally the onset of O2 

insufflation produces prolonged (5 min or longer) 

respiratory arrest. Longest apnea recorded in 
response to air insufflation has been 1.8 min, in 
an anesthetic state in which O2 insufflation pro- 
duced prolonged (>5 min) apnea both 13 min 
before and 12 min after the test of air-insufflation 
effects. Changes from control alveolar pCO: in 
samples taken during the first spontaneous res- 
pirations after ending insufflation suggest that 
the slowed rate with O: insufflation is accompanied 
by a reduced minute volume of alveolar ventila- 
tion, but that the slowed rate with air insufflation 
is accompanied by an increased alveolar minute 
volume. The inhibitory effects of O2 insufflation 
can be explained on the basis of the removal of the 
tonic chemoreceptor activity which in the dog 
may initiate periodic inspiration when the re- 
spiratory center’s sensitivity to COz is abolished 
by barbiturate anesthesia. The air-insufflation 
decrease in rate may act primarily by the same 
mechanism. Flushing of a large part of the ana- 
tomical deadspace during the long expiratory 
pause in a slowly breathing dog would tend to 
increase the efficiency of alveolar ventilation. 

The consequent increase in pOz may be sufficient 

to be reflected in a decreased respiratory rate. 

Persistence of the inhibitory effect of insufflation 

with both air and O: after acute bi-lateral cervical 

vagotomy, in 3 of 4 operated dogs, suggests that 
the slowing with air does not depend solely on the 
stretch receptors in the lung. 


33. Effect of sympatholytic agents on course 
of severe hemorrhagic hypotension. L. Beck 
AND F. Lorz (introduced by J. A. F. Steven- 
son). Dept. of Physiology, Univ. of Western 
Ontario, London, Ontario. 

A series of 15 control and 15 treated dogs, 
anesthetized with pentobarbital sodium, were 
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subjected to 90 minutes of hypotension by the 
reservoir technique with subsequent arterial re- 
infusion of the withdrawn blood. Thirty minutes 
after the onset of hemorrhage, 3-5 mg/kg of 
N, N-Dibenzyl-8-chloroethylamine hydrochloride 
(Dibenamine Hydrochloride-SKF) was admin- 
istered intravenously over a 10-minute period. 
An increase in survival rate previously reported 
by Wiggers et al. (Circulation 2: 179, 1950) and 
Remington et al. (Am. J. Physiol. 161: 116, 1950) 
was confirmed (9 of 15 treated animals against 3 
of 15 control animals survived). The peripheral 
resistance was significantly decreased while the 
values for blood flow, oxygen consumption, oxygen 
transport, percentage oxygen saturation of mixed 
venous blood, arterial pH, and plasma bicarbonate 
reserve were all significantly greater in the treated 
than in the untreated animals. It is thought that 
the decrease in resistance which permits an in- 
crease in blood flow, and consequently an increase 
in oxygen transport, is the primary factor involved 
in preventing the development of the irreversible 
state. A second series of experiments, in which the 
sympatholytic drugs, ‘Dibenamine’ and N-phen- 
oxyisopropyl - N - benzyl -8 - chlorethylamine 
hydrochloride (Dibenzyline-SKF), are adminis- 
tered very late in the hypotensive period,-is pres- 
ently under investigation to determine whether 
these agents can effectively reverse an otherwise 
irreversible state. (Supported by a grant from the 
Defence Research Board of Canada). 


34. Thermogenic response to intravenous fat. 
G. H. Becxer* anp M. I. Grossman. Army 
Med. Nutrition Lab., Chicago, Ill. 

A study has been made of the relationship be- 
tween the thermogenic response to intravenously 
administered fat emulsions and the variations in 
particle size and concentration of fatty acids, 
monocarbonyl and peroxide in the emulsions. 
Emulsions of 2.5% corn oil, 1% Tween 60 were 
administered to 2 groups of 24 rabbits each. Pre- 
treatment of the corn oil by passage over an 
alumina column resulted in 73-92% reduction in 
free fatty acid. The thermogenic response in this 
group was the same as in the control group which 
received emulsion made with untreated corn oil. 
Autoclaving a known pyrogenic emulsion for 3 
hours at 15 lbs. pressure caused considerable in- 
crease in titratable acidity and carbonyl values 
and reduction of peroxide to almost zero. Particle 
size increased from less than 1 to 2-4 micra. Eight 
rabbits receiving the autoclaved emulsion showed 
a mean highest temperature rise of 3.10°F. whereas 
eight receiving unautoclaved emulsion showed a 
rise of 2.59°F. Shaking an emulsion at 250 cycles/- 
minute for 45 minutes produced an increase in 
average particle size with no appreciable change 
in acidity, monocarbonyl or peroxide. The shaken 
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emulsion caused a mean highest rise of 0.85°F. 
in 12 rabbits as compared to 2.41°F. in 12 rabbits 
receiving the unshaken emulsion. Three of the 12 
rabbits receiving the shaken emulsion died within 
24 hours. Autopsies revealed multiple pulmonary 
emboli, pulmonary edema and pleural effusion. 
Our studies indicate that none of the physical or 
chemical factors which we have studied are corre- 
lated with thermogenic response. 


35. Effects of abdominal compression on right 
auricular and inferior vena caval pressures. 
JoHN R. BeEM AND RosertT E. THOMASSON 
(introduced by Henry A. ScHROEDER). Hyper- 
pertension Div., Dept. of Internal Medicine, 
Washington Univ. School of Medicine and the 
Washington Univ. Med. and Surgical Services of 
St. Louis City Hosp., St. Louis, Mo. 

Venous pressures throughout the iliac veins, 
inferior vena cava and right auricle were recorded 
simultaneously with pneumograms and electro- 
cardiograms in resting human beings inthe su- 
pine position. Catheterization was accomplished 
through the saphenous and femoral veins with 
either a plastic or ureteral-type catheter, a strain 
gauge transducer being used and recording was 
done photokymographically. The changes in pres- 
sure and the effect upon gradient produced by 
various degrees and forms of acute abdominal 
compression were then determined. Auricular pres- 
sure in healthy subjects revealed very small 
changes, and sometimes a fall, in contrast to the 
large elevations which could be produced in the 
abdominal inferior vena cava and iliac veins. A 
rise in auricular pressure was normally transient, 
compensation occurring in a matter of seconds. 
Reciprocal respiratory variations in venous fpre- 
sure in the thorax and upper abdomen were sig- 
nificantly increased by abdominal compression. 
Changes were abrupt and recovery was prompt 
upon discontinuation of the stimulus. 


36. Relationship between basal metabolism, 
lean body weight and surface area. ALBERT 
R. BEHNKE. Submarine Base, New London, Conn. 
The Kleiber-Brody equation, 1) MR =k W-7, 

relating metabolism (MR, cal hr~') to weight 

(W, kg) among widely different species, is also 

applicable within the human species, provided 

that W be related to height (H, cm) as in the 

Actuarial Height-Weight Tables. In equation 1), 

k varies with sex and age. For males aged 25, 

k = 3.311 (cef., A. M. Hemmingsen). From equa- 

tion 1) and the DuBois relation between MR and 

area (A, m?), for males aged 25, viz.,. MR = 40 A, 

it follows that 2) A = (3.311/40) W-78. In other 

words, contrary to the simplest dimensional rea- 

soning, A is not always proportional to W?’s. 

Measurements on a representative sample indicate 

that in males aged 25, the lean body weight (LBW, 
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kg) is .9 W (for females it would be .85 W). From 
the linearization of 1) it then follows that 3) 
LBW = 1.125 MR — 20. It is possible to generalize 
these considerations to all adult populations (for 
which the tables need not always apply). Thus, 
4) A => (.55 W + .2 H)/40 for all adult weights and 
statures. The MR is then given by multiplying A 
by a suitable k. (Behnke, Ann. New York Acad. 
Sc., in press.) 


37. Role of ventricular work load, pericardium 
and coronary flow in determining relation- 
ship between left and right auricular pres- 
sures. ERIK BERGLUND,* JAMES P. Isaacs* AND 
STANLEY J. SaRNorF (introduced by Jan Ny- 
BOER). Dept. of Physiology, Harvard School of 
Public Health, Boston, Mass. 

Pressures in the left and right auricle, pul- 
monary artery and aorta together with systemic 
blood flow, left main coronary artery flow and 
pulse rates were continuously recorded in open- 
chested, anesthetized dogs. Stepwise changes in 
left and right auricular pressures were studied 
over a wide range by altering the height of an 
auricular reservoir. Simultaneous left and right 
ventricular stroke work was calculated from these 
data. Simultaneous left and right auricular pres- 
sures were plotted as L.A./R.A. curves. The 
following factors were found to influence these 
curves: a) increased aortic resistance, as by con- 
stricting the aorta, changed the relative ven- 
tricular work load and increased the L.A./R.A. 
ratio; b) constricting the pericardium lowered the 
L.A./R.A. ratio and opening the pericardium 
increased it; c) restricting left main coronary flow 
increased the L.A./R.A. ratio. It was concluded 
that the L.A./R.A. ratio (ratio of ventricular 
end-diastolic pressures) depends upon the follow- 
ing factors: a) relative ventricular work load; b) 
pressure-volume characteristics of the ventricles 
and pericardium; c) adequacy of coronary flow to 
each ventricle in relation to their respective work 
load; d) presence or absence of valvular incom- 
petence. The relative distensibility of the auricles 
seems to be of little importance. 


38. Influence of chloride ion on the renal 
tubular reabsorption of inorganic sulfate 
in the dog. FrepERIK BERGLUND (introduced 
by Gustav Eckstein). Dept. of Physiology, 
College of Medicine, Univ. of Cincinnati, Cin- 
cinnati, Ohio. 

It has been previously shown that inorganic 
sulfate is reabsorbed by an active type of mecha- 
nism which exhibits a maximal reabsorptive ca- 
pacity (Tm); and also that this Tm is markedly 
depressed by administration of large doses of 
NaCl (Lotspeich 1947). In the present study the 
experiments with chloride have been repeated 
and its depressing effect on the sulfate reabsorp- 
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tive capacity confirmed. This depression of sul- 
fate reabsorption might be due to one of the 
following factors: a) the increased GFR that 
accompanies administration of NaCl in the dog; 
b) a nonspecific osmotic effect due to the high 
osmotic load in the tubular urine during the in- 
fusion of large doses of NaCl; c) a specific effect 
of the Cl-ion somewhere in the tubular mechanism 
for the reabsorption of sulfate. In order to in- 
vestigate these three possible explanations the 
following experiments were performed. In the 
first experiment the GFR was increased 50% by 
intravenous administration of aminophyllin. This 
produced no change in the sulfate reabsorptive 
capacity. Therefore, the first explanation appears 
to be ruied out. In another experiment urea was 
given to the dog in amounts which produced an 
excreted osmotic load equivalent to that achieved 
in the NaCl experiment. In this urea experiment 
there was no change in sulfate reabsorptive ca- 
pacity. Therefore the second explanation like- 
wise appears to be ruled out. The effect of NaCl 
thus seems to be a specific effect of the chloride 
ion. We are further investigating this interrela- 
tionship. 


39. Effects of hypophysectomy and cortisone 
upon respiration and cellular elements of 
bone marrow. IRWIN BERMAN* AND ALBERT S. 
Gorpon. Dept. of Biology, Washington Square 
College of Arts and Science, New York Univ., 
New York City. 

At 2 to 4 weeks after hypophysectomy in the 
rat there occurs a decrease in the ratio of im- 
mature to mature neutrophilic granulocytes ac- 
companied by a diminution in the percentages of 
eosinophilic cell components of bone marrow. 
Accompanying these cellular alterations in the 
hypophysectomized animal is a decrease in the 
oxygen consumption of the marrow both when 
related to the nitrogen content, i.e. QO2(N), and 
nucleated cell count (ZO2) of the marrow sample. 
A single injection of cortisone acetate (3 mg) 
induces, by as early as 6 hours following its ad- 
ministration, a further drop in the QO2 (N) and 
a decrease in the ratio of immature to mature 
neutrophilic granulocytes in the marrow of both 
hypophysectomized and unoperated rats. In- 
creases in the percentages of eosinophilic cellular 
elements in the hypophysectomized, and in lym- 
phocytes in the unoperated rats are observed in the 
marrow at 6 hours following cortisone treatment. 
Peripheral blood eosinopenia, lymphopenia and 
neutrophilia are evident at this time. The de- 
pressive effects of cortisone on marrow respira- 
tion may be related to the alterations it evokes 
in the relative maturity of the cellular com- 
ponents and/or to a possible inhibitory influence 
upon certain enzyme systems of the bone marrow. 
(Supported by a grant-in-aid from the American 
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Cancer Society upon recommendation of the com- 
mittee on growth of the National Research Coun- 
cil and by funds provided under contract 
AF18(600)366 with the USAF School of Aviation 
Medicine, Randolph Field, Texas.) 


40. Effects of hypothermia on the coronary 
circulation. RoBert M. BERNE AND ELIza- 
BETH D. ArmstronG.* Dept. of Physiology, 
Western Reserve Univ. School of Medicine, Cleve- 
land, Ohio. 

The circumflex branch of the left coronary 
artery was cannulated in dogs and perfused from 
the subclavian artery. Coronary blood flow (CBF) 
was measured with an optically recording rotam- 
eter. Temperature was recorded from the rectum, 
right atrium and coronary inflow tube. After 
control studies, the dogs were partially imm»erzed 
in ice water and right atrial temperatures as 1ow 
as 18°C. were attained in 2-3 hours. Contact with 
ice water often produced an immediate increase in 
heart rate, blood pressure and CBF, but flow 
occasionally rose without changes in heart rate or 
blood pressure. An acute decrease in CBF was not 
observed. As generalized hypothermia developed, 
CBF fell progressively, and when plotted against 
mean blood pressure showed a curvilinear rela- 
tionship convex to the pressure axis. Thus at low 
body temperatures, CBF tended to be main- 
tained despite hypotension and an increase in 
relative apparent viscosity. Restoration of coro- 
nary perfusion pressure to control levels yielded 
flows in excess of those obtained at normal body 
temperatures. Moderate acceleration of the cold 
heart by direct stimulation of the auricle de- 
creased CBF even in the presence of a constant 
perfusion pressure. Faster heart rates resulted in 
a greater depression of CBF associated with a 
fall in arterial pressure and a rise in atrial pres- 
sure. Epinephrine increased the heart rate, blood 
pressure and CBF (the latter even with a constant 
perfusion pressure) in the hypothermic dog, but 
in each instance precipitated ventricular fibrilla- 
tion within a few minutes. 


41. Effect of hydrogen ion and protein con- 
centration on the fluorescence of the dye, 
vasoflavine. JOSEPH J. BETHEIL,* RosE Mov- 
KOUS* AND JORGEN U. ScHLEGEL. Depts. of 
Surgery and Biochemistry, Buswell Urological 
Research Lab., Univ. of Rochester, School of 
Medicine and Dentistry, Rochester, N. Y. 
Vasoflavine, a flourescent dye, has been used for 

physiological studies of blood vessels. Analytical 

methods were developed for the determination of 
this dye in various body fluids. The simplest and 
most sensitive analytical method is based on the 
fluorescence of Vasoflavine in solution. It was 
found that in aqueous solution the emission was 
dependent on the pH of the solution. At px 9.0 as 
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little as 0.02 ug/cc could be accurately determined. 
In experiments in which Vasoflavine was re- 
covered from blood plasma, it was found that a 
factor present in blood enhanced the fluorescence 
of the dye. This factor is retained in a dialyzed 
blood serum preparation. It is not destroyed by 
incubation at 37° for 2 hours. Enhancement of 
fluorescence was obtained with several purified 
plasma protein fractions (human serum albumin, 
human serum globulin, bovine serum albumin and 
horse serum albumin) and depended upon the 
fraction used. Under proper conditions, as little 
as 2.0 ug/ec of human serum albumin increased 
the fluorescence of a Vasoflavine solution to 38% 
above that of the control. When whole plasma or 
plasma protein fractions are- used, enhancement 
is linear within certain limits. 


42. Effect of estrogens on lactic dehydrogen- 
ase DPNH oxidase system of ovariectomized 
rats. ARLEY T. BEvER,* JoseEpH T. VELARDO* 
AND FREDERICK L. Hisaw (introduced by JoHN 
H. Wetsu). The Biological Labs., Harvard Univ., 
Cambridge. Mass. 

The levels of uterine lactic dehydrogenase- 
DPNH oxidase system were measured by neo- 
tetrazolium reduction in estrogen treated and 
nontreated castrated rats from the 6th to 2I1st 
full days after castration. The daily level of the 
estrogens injected subcutaneously were 0.05 ug 
estradiol-178, 0.1 ug estradiol-178, 1.0 ug estriol, 
and 0.1 ug estradiol-178 plus 1.0 ug estriol given 
simultaneously. The LDH-DPNH oxidase levels 
of the estrogen treated uteri were raised over the 
nontreated control values during the period. The 
percentage increases over the nontreated controls 
in the 4 groups were 215, 315, 248 and 233% re- 
spectively for the 15 days. During the period, the 
enzyme levels in nontreated uteri and in each 
estrogen treated group showed periodic maxima 
and minima with a frequency of about 4 days. 
Estriol given with estradiol-178 limited the en- 
zyme level throughout the period to that attained 
by estriol alone. The enzyme response to graded 
levels of estradiol-178, estrone and estriol in- 
jected daily for 3 days produced similar curves 
for estradiol-178 and estrone, and a dissimilar 
curve for estriol that was characterized by a 
nearly flat response between 1 and 15 ug/day. 
Although the LDH level does not increase more 
than 100% between the untreated and fully- 
estrogenized uteri of castrated rats, the flavo- 
protein DPNH oxidase activity increases 800 
to 1000%. 


43. Components of the photomyoclonic re- 
sponse in man. REGINALD G. BIcKFoRD, PHILIP 
T. Wuirte,* C. WiLHELM SEM-JACOBSEN* AND 
Ernst A. Ropin*. Mayo Clinic, Mayo Fndn., 





16 FEDERATION PROCEEDINGS 


Univ. of Minnesota, and Rochester State Hosp., 

Rochester, Minn. 

The photomyoclonic response to a _high-in- 
tensity light stimulus is present in a considerable 
number of normal subjects. The response is maxi- 
mal in the muscles surrounding the eyes but with 
prolonged stimulation or under conditions of 
facilitation may spread to involve muscles of the 
scalp and limbs. When the scalp is involved there 
may be great difficulty in distinguishing the mus- 
cle discharge from cortical potentials. In the 
frontal area the combination of a muscle spike 
with the electro-oculogram caused by an as- 
sociated clonus of the eyeball gives rise to a re- 
corded pattern which has been mistaken by some 
authors (Gastaut, H. and J. Corriol. Electro- 
encephalog. & Clin. Neurophysiol. 3: 87-88, 1951), 
for a ‘spikewave’ discharge. 

The photomyoclonic response has at least three 
components with latencies of 40 to 50, 70 to 80, 
and 105 to 115 msec, respectively, following the 
flash. The early response is always present but 
the later ones are variable and usually visible 
only at low rates of flash repetition. The first 
response is accentuated by metrazol. In many 
subjects it is present only during closing of the 
eye. The pathways involved in this response will 
be discussed. 


44. Possible linkage between the gene for 
elliptical erythrocytes (ovalocytes) and the 
genes for various blood types. R. M. Birp 
AND H. K. Battey.* Univ. of Oklahoma School of 
Medicine, Oklahoma City. 

During the past 40 years workers have reported 
on individuals and family groups in whom ellipti- 
cal erythrocytes (ovalocytes) constituted 10% or 
more of the circulating red cells. It has been 
established that ovalocytosis is inherited as a 
dominant genetic trait. There is still question as 
to whether this anomaly may be related to anemia 
in some fashion similar to that seen in T’hasassemia, 
major and minor. Furthermore, more information 
is needed as to a possible relationship between the 
genes responsible for ovalocytosis and for the 
blood groups, especially tlhe M N blood types 
and the S-agglutinogen. A family is under study 
which is comprised of 34 individuals of 3 genera- 
tions. Ovalocytosis occurs as a dominant trait. 
In 7 of the family, there was no indication of 
increased hemolysis as evidence by an elevated 
indirect Van Den Bergh or elevated reticulocyte 
count. To date, a study of one-third of the family 
has failed to demonstrate a definite linkage be- 
tween the genes responsible for the elliptical 
erythrocytes and those of the ABO system, the 
Rh system, the MN blood types or the S-agglutino- 
gen. The remainder of the family is being studied 
and these observations will be reported. 
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45. Pathways of adrenaline action on renal 
function. WiLu1AM D. Buake. Dept. of Phys- 
tology, Univ. of Oregon Med. School, Portland. 
Effects of adrenaline on renal function have 

been examined under a variety of experimental 

conditions including acute unilateral renal de- 
nervation. In intact animals, except when hy- 
dropenic, infusion of 4 ug/min/dog was associated 
with parallel changes in blood pressure (BP), 
renal plasma flow (RPF) and glomerular filtra- 
tion rate (GFR) with no change in filtration 
fraction (FF). At 5-8 wg/min of adrenaline, BP 
increased, RPF decreased, GFR responded vari- 
ably and FF increased. It is suggested that when 
adrenaline dose was small, predominant. hemo- 
dynamic effects were secondary to change in BP 
and reflexly elicited whereas larger doses pro- 
duced direct vasoconstriction. In hydropenic dogs 
pre-existing vasoconstriction lessened reflex effect. 
With respect to sodium excretion adrenaline was 
found likewise to have both direct and indirect 
effects. When present, the direct action was to 
reduce sodium excretion independent of, but 
influenced by, change in GFR. Indirect adrenaline 
effects were twofold, both related to change in 
BP and were a) the direct effect of change in BP 
on sodium excretion (established by others) and 
more prominent in the denervated kidney (? early 
hypersensitivity) and b) a secondary effect, prob- 
ably reflex, in which sodium excretion correlated 
with change in BP (as suggested for urine flow by 
Guyton et al. Federation Proc. 11: 61, 1952). This 
was demonstrable in innervated kidneys of uni- 
laterally denervated animals. Thus, in intact 
dogs, when BP rose, direct adrenaline effect was 
opposed by reflex effect, whereas when BP fell, 
all three pathways of action combined to diminish 
rate of sodium excretion. (Supported by Life 
Insurance Med. Research Fund.) 


46. Effects of adrenalectomy and dietary NaCl 
upon thyroid I'*! concentration in the rat. 
JoseEpH B. BoatmMan,* JosepH H. SuNDER,* 
CEM Russ,* Ropert D. CoLe* AND CAMPBELL 
Mosss. Addison H. Gibson Lab., Univ. of Pitts- 
burgh School of Medicine, Pittsburgh, Pa. 

Two groups of 20 rats were maintained upon a 
relatively high (0.331 mEq Na/gm of diet) and 
low (0.033 mEq Na/gm of diet) dietary sodium 
chloride intake. Ten animals of each group were 
adrenalectomized, and 10 days later all survivors 
were sacrificed 3 hours following I‘! administra- 
tion. Thyroids of animals maintained on the 
higher salt levels were found to concentrate I'*! 
to a significantly greater extent than thyroids 
from animals either on low salt diet, or from 
adrenalectomized animals receiving similar die- 
tary salt levels. In the thyroid, protein bound I"! 
was found in all groups to represent a nearly 
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constant proportion of the total I'*! present. 
Pituitary concentrations of I'*! increased with 
high salt intake but were not significantly affected 
by adrenalectomy. It is suggested that increased 
salt loads affect hypothalamic receptors and may 
augment hypophyseal thyrotrophic release. 


47. Carbohydrate metabolism of the develop- 
ing egg and embryo. J. H. Bonin. Zoological 
Lab., State Univ. of Iowa, Iowa City. 

A study has been made of the carbohydrate 
content and changes in the intact egg and iso- 
lated embryo of the grasshopper, Melanoplus 
differentialis, during the course of embryonic 
development. Changes in the carbohydrate con- 
tent of yolk have been compared with similar 
changes in the developing embryo. Respiration of 
intact isolated embryos in different carbohydrate 
substrates indicates a marked utilization of phos- 
phorylated compounds. The endogenous oxygen 
uptake of embryo homogenates is markedly stimu- 
lated by hexose monophosphates in the presence 
of Mg++. Aerobic glycolysis seems to be con- 
trolled by enzymes located only in the cytoplasm 
of the embryonic cells. Phosphorylation of car- 
bohydrates occurs either in the yolk or at the 
surface of the embryonic cells. 


48. Single fiber action potentials in ‘insect 
fibrillar muscle. Epwarp G. BoETTIGER AND 
Frances McCann.* Dept. of Zoology, Univ. of 
Connecticut, Storrs. 

Fibrillar muscle provides the power for the rapid 
wing movements of certain insects. Flight move- 
ments are initiated by the thoracic ganglion and 
may be increased in frequency and amplitude, 
over a small range, by electrical stimulation. The 
thoracic action potentials occur at a much lower 
frequency than the muscle contractions. To obtain 
more information on the mechanism of frequency 


control in this unique muscle, single fibers were ; 


studied. Glass microelectrodes were inserted into 
fibers of fly muscle and resting potentials re- 
corded. Action potentials were initiated by irritat- 
ing the animal to give short bursts of flight. 
Simultaneous recordings were made of the po- 
tentials and of wing movement. The potentials 
found were very similar to those reported for frog 
muscle: resting potential, 60-70 mv; action po- 
tential 90-100 mv. One characteristic feature was 
the long negative after-potential, one-third spike 
amplitude and lasting about 40 msec. Flight may 
occur after a single action potential or only after 
several. Additional spikes usually occur during 
the negative afterpotential. The latent period was 
variable. Ether, acting through the ganglion, 
produces a rapid discharge indistinguishable from 
those produced during flight. 


49, Post-tetanic potentiation in intact hu- 
man skeletal muscle. STELLA Y. BoTELHO 
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AND LEON CANDER (introduced by R. D. 
Dripps). Dept. of Physiology and Pharmacology, 
Grad. School of Medicine, Univ. of Pennsylvania, 
Philadelphia. 

In animal experiments the tension of a pre- 
tetanus single twitch has been found to be less 
than the tension of a post-tetanus single twitch. 
Since this increase in tension occurs with supra- 
maximal indirect stimulation of normal muscle 
and with direct stimulation of denervated muscle, 
it has been suggested that the post-tetanic change 
may result from alterations in muscle rather than 
in neuromuscular junctions. With the belief that 
an investigation of post-tetanic phenomena might 
be useful in the study of neuromuscular disorders, 
we began a systematic examination of the post- 
tetanic state in intact human adductor pollicis 
brevis muscle. The screen of a double beam cath- 
ode-ray oscilloscope was photographed. One beam 
recorded isometric tension measured by a strain 
gauge; the other beam recorded the accompanying 
action potential. Records of single twitch iso- 
metric tension and action potentials were re- 
corded before and at intervals from 2 sec to 10 
min after a tetanus of 30/sec for 1 sec. Following 
the tetanus there was an increase in neuromuscular 
delay, an increase in maximum tension, a decrease 
in latent period of contraction and an increase 
in the plateau time. The post-tetanic modifica- 
tions of the single twitch usually occurred within 
2 sec, were maximal from 1-3 min, and were still 
present 10 min after the tetanus. Since these 
changes were not associated with consistent altera- 
tions in the accompanying action potentials, we 
believe that they are evidence of alterations in the 
contractile rather than the conducting mecha- 
nisms of muscle. The effect of ischemia on post- 
tetanic phenomena will be discussed. 


50. Analytical description of effects of modi- 
fiers and of enzyme multivalency upon the 
steady state catalyzed reaction rate. JEAN 
Botts AND MANUEL Morass. Naval Med. Re- 
search Inst., Bethesda, Md. 

A mathematical treatment is given for catalyzed 
steady-state reaction rates in which the ordinary 
Michaelis-Menten type of treatment is compli- 
cated by the presence of rate-modifying sub- 
stances (activators or inhibitors) or by the fact 
that the enzyme or other catalyst has more than 
one catalytic site per molecule. Effects of nearest- 
neighbor interactions between adsorbed substrate 
molecules are discussed with particular reference 
to long-chain enzyme molecules such as con- 
tractile muscle protein. 


51. Removal of myokinase activity from 
myosin B. Wiutu1AM J. Bowen AND TIMOTHY 
D. Kerwin.* Nail. Insts. of Health, Bethesda, Md. 
In research involving experimental mixtures 
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containing 4 or more mg of myosin B and 0.5 
um ATP or ADP/ml, it was essential to eliminate 
myokinase activity. Our criterion for myokinase 
activity is the magnitude of the shift of the maxi- 
mum optical density of ultrafiltrates of the above 
mixtures from that of adenosine phosphates (260 
my) toward the maximum of inosinic acid (249 
my). The deamination required for this shift is 
rapidly accomplished by myosin. The effective- 
ness of precipitating ‘24 hour’ myosin B was 
sporadic, while the procedure of Botts and Morales 
with ‘5 hour’ myosin B (J. Cell. Comp. Physiol. 
37: 27, 1951) was very successful by the above 
criterion. The latter procedure, however, contains 
laborious steps not essential to the removal of 
myokinase. The steps found necessary to remove 
myokinase activity from myosin B are to cen- 
trifuge the extraction mixture at the end of 5 
hours of stirring and then to precipitate the 
myosin in the supernatant immediately by re- 
ducing the [KCI] to 0.06 m and the pu to 6.8. The 
precipitated myosin is concentrated by centrifug- 
ing and is then redissolved in 0.6 m KCl. After 20 
minutes of stirring the myosin is again precipi- 
tated as above. Three such precipitations, with 
storage at 0° before the last, eliminate the myo- 
kinase activity by removing magnesium, because 
the wave length of maximum optical density of 
the filtrate shifts drastically if MgCl is added to 
the experimental mixture. Four such precipita- 
tions eliminate the activity by removing myo- 
kinase, since addition of MgCle causes no shift 
of the wave length of maximum optical density. 
These observations indicate that precipitation of 
myosin Belutes magnesium faster than myokinase. 


52. Sympathetic vasomotor paths to hind leg 
muscle vascular beds. RicHarp F. Bow.ine,* 
Harowtp D. GREEN, JosePpH A. BARNEsS,* IVAN 
L. HoLtEMAN* AND PauL Youmans.* Dept. of 
Physiology and Pharmacology, Bowman Gray 
School of Medicine of Wake Forest College, Win- 
ston-Salem, N. C. 

The sympathetic chain of dogs, anesthetized 
with pentobarbital, was exposed extraperitoneally. 
Muscle inflow was recorded with an electromag- 
netic flowmeter as described by Johnson et al. 
(J. Pharmacol & Exper. Therap., in press), during 
stimulation at L3, L4 or at L5 in 10 successful 
experiments using a 20/sec, 15 msec, 2-volt stimu- 
lus.. Dilation followed by constriction occurred 
most frequently at L3. Constriction, averaging 
200% of control resistance, occurred most fre- 
quently at L5. The constrictor response was often 
preceded by a dilator response at L3 and was 
followed by a secondary dilator response, par- 
ticularly at L5. Severing the femoral nerve re- 
duced the constrictor response in only 2 of the 10 
experiments. Severing the sciatic nerve at its 
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exit from the greater sciatic foramen abolished 
the initial dilator and the constrictor responses in 
all but 2 of the 10 experiments. Postmortem 
examination in 1 of the 2 revealed unsevered 
branches of the sciatic trunk. In 9 experiments the 
femoral artery was left intact except for a small 
longitudinal incision to allow insertion of the 
cannula without ties; severing of the femoral ar- 
tery proximal to the cannula had no effect on the 
response to stimulation. In 3 of the experiments 
in which the constrictor response was abolished, a 
slowly developing dilator response to stimulation 
was noted after section of the femoral and sciatic 
nerves, and femoral artery. Conclusion: practically 
all the sympathetic vasomotor fibers to hind leg 
muscle beds are carried in the sciatic nerve. (Sup- 
ported by USPHS H-487 (C3).) 


53. Control of energy release in extracted 
muscle fibers. Em1t Bozier. Dept. of Phys- 
tology, The Ohio State Univ., Columbus. 

ATPase activity was determined in glycerol 
extracted muscle fibers, tension being recorded 
at the same time. As reported previously 5-10 
mm ATP in presence of 2 mm MgCl, transforms 
these fibers from a state of rigor to one resembling 
relaxation. While relaxed, they liberate 1 to 2.5 X 
10° m P/gm/min at 14°. On addition of 1 mm 
CaCl: a strong contraction occurs during which 
P-liberation is increased on the average 5 times. 
A strong response is also produced if relaxed 
fibers are brought into an ATP solution without 
Mg. After activation by Ca and in aged prepara- 
tions, however, Mg causes enhancement. During 
contraction, enzymatic activity is far smaller 
than in normal muscle, partly because of incom- 
plete diffusion of ATP. The addition of 0.4 mm 
pyrophosphate speeds up relaxation and de- 
creases resting ATPase activity. That this and 
some other ion effects are secondary to changes in 
the state of dissociation of actomyesin is sug- 
gested by the observation that inorganic pyro- 
phosphate increases extensibility in concentra- 
tions of less than 0.1 mm and that this effect is 
greatly increased by Mg and antagonized by Ca. 
The addition of phosphocreatine to a solution of 
ATP promotes relaxation even more than pyro- 
phosphate and increases the contraction induced 
by Ca. In a solution of phosphocreatine relaxed 
fibers remain relaxed indefinitely in the absence 
of ATP. The addition of CaCl: produces in such 
fibers a strong, sustained contraction. It is con- 
cluded that nucleotide is firmly bound to the 
contractile system and functions as an energy 
transfer mechanism between phosphocreatine and 
the contractile protein. 


54. Quantum efficiencies of photosynthesis in 
Chlorella. Freperick S. Brackett, RopNEY 
A. OLtson AND Rospert G. CricKarRp (intro- 
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duced by WapvE H. Marswa.z). Natl. Insts. of 

Health, Bethesda, Md. 

Because of the controversial! status in the abso- 
‘ute measurements of quantum efficiency, a com- 
nlete redetermination has been made with every 
»ossible precaution as to accuracy. Method in- 
cludes: oxygen exchange measured by a square 
wave polarographic method with the platinum 
electrode homogeneously surrounded both as to 
cells and illumination; transmission measure- 
ments by integrating sphere recorded contin- 
uously during exposure; and spectral region 
isolated by a double monochromator. Values 
obtained for quantum yield are presented and 
the influence of physiological factors discussed. 


55. Membrane and action potential of single 
cardiac muscle fibers during ventricular 
fibrillation. ALLAN J. Brapy* anp Hans H. 
Hecut. Dept. of Medicine, College of Medicine, 
University of Utah, Salt Lake City. 

Capillary microeleetrodes were inserted into 
the interior of a single cardiac fibre of the bull 
frog (Rana Catesbiana) in situ. Brief episodes of 
ventricular fibrillation outlasting the period of 
stimulation could be initiated in fresh prepara- 
tions by stimulating the ventricles with a 
capacitor discharge stimulator at 75 mv and fre- 
quencies ranging from 7 to 15/sec. During stimula- 
tion ventricular tachycardia developed with dis- 
appearance of electrical diastole. The duration of 
the action potential became irregularly shortened 
and simultaneously recorded surface complexes 
developed the pattern of ventricular fibrillation. 
During these episodes firing of a single fibre varied 
from 200 to 800 impulses/min (average 250/min). 
Membrane potentials remained unchanged. The 
amplitude of the action potential decreased and 
varied inversely with the cycle rate from 50 mv 
at 200 to only 10 mv at 600 (control values aver- 
aged 80 mv). At high rates membrane potentials 
exceeded action potentials indicating incomplete 
depolarization (‘undershoot’). The shape of the 
repolarization process varied from beat to beat 
with quick downstrokes and loss of plateau pre- 
dominating. Upon cessation of fibrillation, size 
and shape of membrane and action potentials 
were promptly restored to normal. The duration 
of action potentials remained somewhat shortened. 
During fibrillation complete cardiac incoordina- 
tion occurred with the surface complexes ob- 
viously responding at, a different pace than the 
closely adjacent rapidly firing single fibre. It is 
suggested that the irregularity of ventricular 
fibrillation is not confined to the surface events, 
but may be considered at least in part a reflection 
of disorganized cellular behavior. 


56. Effects of CO. tension on renal tubular 
bicarbonate reabsorption. Paut BrazEau* 
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AND ALFRED GILMAN. Dept. of Pharmacology, 

Columbia Univ., New York City. 

The renal reabsorption of bicarbonate was 
studied under conditions designed to explore 
further the possibility that this process is pri- 
marily dependent on H* secretion as suggested 
by Berliner. Dogs under pentobarbital anesthesia 
were given priming and sustaining infusions of 
NaHCO; to maintain Paco; at levels ranging 
from 30-45 mEq/l. Plasma CO: tensions from 25- 
110 mm Hg were then produced by changing 
respiratory minute volume and the pCO: of the 
inspired air. While the absolute amount of bi- 
carbonate reabsorption varied with filtration rate 
as observed by Pitts, the level of reabsorptive 
activity increased almost linearly with increasing 
plasma CO: tension and rose from 20 mEq HCO; 
reabsorbed per liter of glomerular filtrate at CO2 
tensions of 25 mm to 40 mEq/I at CO: tensions of 
110 mm. This relationship obtained until reab- 
sorption approached 90% of the filtered load. 
Bicarbonate-free urines were not obtained under 
the above loading conditions even though the 
plasma pH fell as low as 7.20. The carbonic an- 
hydrase inhibitor ‘6063’ reduced reabsorption an 
average of 9 mEq/l of glomerular filtrate regard- 
less of Paco; , CO2 tension or pH. The combination 
of low COs tension and carbonic anhydrase in- 
hibition resulted in the reabsorption of only 38% 
of the filtered bicarbonate. The results support 
the concept that reabsorption of bicarbonate is 
accomplished primarily by H* transport since 
the magnitude of bicarbonate reabsorption can be 
markedly reduced by either a low CO: tension 
and/or the inhibition of carbonic anhydrase or 
markedly increased by a high CO: tension. 


57. Effect of intermittent positive-negative 
pressure respiration on venous return. GER- 
HARD A. BRECHER. Dept. of Physiology, Western 
Reserve Univ. School of Medicine, Cleveland, Ohio. 
The question whether or not negative intra- 

tracheal pressure applied between positive pres- 

sure lung inflations may aid the circulation was 
studied by direct measurement of venous return. 

Without opening the chest, phasic inflow to the 

heart was recorded in anesthetized dogs by intro- 

ducing a Pitét-meter, built into a rigid catheter, 
via the jugular vein into the superior cava. 

Changes in venous return always occurred prior 

to changes in cardiac output. Venous return de- 

creased during the positive pressure phase due to 
reduction of the gradient between peripheral vein 
and right atrial pressures. Following positive 
pressure inflation, venous return was greater dur- 
ing the expiratory pause than was observed in the 
expiratory pause of spontaneously breathing dogs 
at equivalent negative intrathoracic pressures. 
This was due to the increase of the gradient de- 
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veloping between peripheral vein and right atrial 
pressures when the lungs were deflated. Inter- 
position of a negative pressure phase may increase 
venous return further depending upon the inter- 
relation of the following mechanisms which de- 
termine peripheral venous collapse: a) duration 
of the depleting stage during which the extra- 
thoracic veins empty their reservoir into the 
thoracic veins, b) time, location and extent of 
peripheral venous collapse increasing resistance 
to flow, c) amount of blood available in the extra- 
thoracic veins at the onset of the negative pressure 
phase, d) degree of negativity of intrathoracic 
pressure, c) steepness of the gradient with which 
negative intrathoracic pressure develops, and f) 
height of absolute right atrial and peripheral 
venous pressures at the beginning of the negative 
pressure phase. 


58. Relation of plasma antirenin titer to 
renal renin concentration in dog. BETsy 
BECKER BRENNAN,* R. O. Burns* anp G. E. 
WAKERLIN. Dept. of Physiology, Univ. of Illinois 
College of Medicine, Chicago. 

Several years ago our research group reported 
that the renin concentration of normal dog kidney 
was 1.9 + 0.3 Goldblatt dog units (DU) per gm of 
fresh tissue. These kidneys were obtained from 
22 dogs recently received from the Municipal 
Animal Shelter. We now find that the renin con- 
centration of the kidneys of 8 normal dogs main- 
tained in our Animal Hosp. for 3 months or more 
was 0.9 + 0.7 DU/gm. To study the relation of 
plasma antirenin titer to renal renin concentra- 


tion, four groups of dogs were injected for 3 or . 


more months with crude hog renin from cortex, 
crude hog renin from whole kidney, semipurified 
hog renin from cortex and semipurified hog renin 
from whole kidney, respectively. A fifth group 
received crude hog liver extract. The third group 
included 8 dogs; the others, 4. The renin concen- 
tration of the kidneys of the liver extract group 
was 2.6 + 1.6. The renin concentration of the 
kidneys of the renin injected dogs was well- 
correlated with the antirenin titer. Thus the 
renin concentration of the kidneys of 11 dogs with 
antirenin titers of 0.5-5.0 antirenin units (AU) per 
cc of plasma was 0.0-14.0 (average 4.5 + 3.9), 
whereas that of 9 dogs with titers of 7-23 AU was 
9.0-48.0 (average 22.2 + 12.3). These findings and 
related experiments under way may contribute to 
our knowledge of the pathogenesis of experimental 
renal hypertension. (Aided by the Natl. Heart Inst.) 


59. Factors governing urine flow during acido- 
sis in hydropenic dogs. WILLIAM A. Bropsky, 
M. Exizaspetu AustinG,* THomas I. Mox.ey,* 
CiaricE Drutz* anp HiLpa Satran.* Dept. of 
Pediatrics, Inst. for Med. Research, Univ. of 
Louisville School of Medicine, Louisville, Ky. 
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Severe acidosis was induced in barbitalized dogs 
by intravenous administration of 0.3 N solutions 
of NH.Cl, HCl, HNO; and 20% NaH2POQ,. Animals 
had been deprived of water for 20 hr. and food 
for 10 hr preceding experiments, and were ex- 
creting urine at flows of about 0.25-.30 
ml/min M:, with osmolarities of 1289-1968 mOs/1. 
Serum pH and CO: were within normal limits. 
After loading, serum pH fell to values as low as 
6.53, and COz content, to levels of 2.2 mm/I. 
Levels of the loading anion attained were about 
20-25 mm/1. Urine flow remained essentially un- 
changed during acidosis due to NH,Cl and HCl; 
increased slightly to about 1.33 ce/min during 
that due to HNO;; and reached values as high 
as 7.0 cc/min during NaH2PO, loading. All values 
for flow versus load fell closely around the normal 
hydropenic pattern. Other hydropenic dogs, ren- 
dered severely alkalotic by infusion of hypertonic 
NaHCoO;, showed marked increases of urine flow. 
The flow-load pattern of alkalotic was identical to 
that of acidotic dogs. It appears that the urine flow 
during hydropenia is independent of pH and CO2 
of plasma or urine. Metabolic acidosis produces 
diuresis only insofar as the intrinsic mode of 
excretion permits delivery of a large solute load 
to the distal tubule. NH,Cl, HCl, and HNO; are 
not efficient diuretic agents in acute experiments. 
Data fit the hypothesis that the mechanism of 
urinary acidification and alkalinization occurs at 
a tubular site proximal to that of concentration of 
the urine. 


60. Accurate registration of vectorcardio- 
grams from 2-dimensional models. DANIEL 
A. Bropy AND WILLIAM E. Romans (introduced 
by 8S. R. Bruescn). Dept. of Medicine, Univ. of 
Tennessee, Memphis. 

Employing previously described 2-dimensional 
models (BRopy AND Romans. Am. Heart J. In 
press) we have investigated the validity of several 
types of vectorcardiographic leads. The types 
studied were based on the equilateral triangle, 
the ‘single cube,’ and the orthogonal trihedron as 
frames of reference. A simplified form of Becking’s 
‘universal’ leads was also investigated. When 
necessary, the leads were modified to conform to 
the 2-dimensional nature of the models. The 
investigation was pursued by a) analysing the 
reciprocal fields associated with the various leads 
and determining their gradients (lead vectors) at 
several representative points in the cardiac region, 
b) recording the vectorcardiogram of a model 
heart by means of the various leads and comparing 
it with the known vector pattern of the model 
heart. The model heart consisted of a 2-phase 
dipole assembly energized at 30 c/sec by a suitable 
alternator, producing an elliptical pattern of 
known magnitude and eccentricity. As antici- 
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pated, the ‘universal’ leads proved somewhat 
superior, chiefly because the lead vectors could 
be rendered precisely horizontal and vertical at 
any point within the cardiac region. The accuracy 
of the triangular system was greatly improved by 
adjusting the standardization factors of the leads. 
We also devised an improved type of lead, con- 
sisting of experimentally determined proportions 
of conventional leads, which not only permitted 
the desired orientation of the lead vector but 
also tended to render the lead vector invariant 
throughout the cardiac region. (Supported in 
part by a grant from the Memphis Heart Associa- 
tion.) 

61. Functional characteristics of afferent 
fibers from tooth pulp. JoHn M. BrooxHart, 
W. K. LivinestTon* AND FREDERICK P. HAUGEN*. 
Depts. of Physiology and Surgery, Univ. of Oregon 
Medical School, Portland. 

Experiments upon anesthetized cats have sought 
to determine whether electrical stimulation of 
tooth pulp /) will initiate activity in the central 
nervous system detectable by electrical methods 
and 2) can be confined to tooth pulp afferents. 
Oscillographic recordings of responses to tooth 
pulp stimulation have been obtained from the 
mandibular nerve and descending portion of the 
trigeminal complex. Peripheral conduction veloc- 
ities range from 30 to 45 mps. The trigeminal 
tract response can be differentiated into primary 
afferent and relayed nuclear components by alter- 
ing stimulus effectiveness and depth of anesthesia. 
In the absence of nuclear discharge no slowly 
conducted activity is detectable. Chronaxies of 
tooth pulp afferents, A delta saphenous fibers 
and fibers excited by stimulation of filled human 
teeth are similar. Chronaxies of tooth pulp 
afferents and saphenous C fibers differ widely. 
These facts are consistent with anatomical ob- 
servations of high proportions of 3 to 5 mu myeli- 
nated fibers in tooth pulp. Responses to tooth 
pulp stimulation have been compared with re- 
sponses to periodontal stimulation. The latency 
for the latter response is significantly shorter. 
Newly erupted canine teeth permit exterioriza- 
tion of pulp mass for purposes of localized stimula- 
tion and recording. Orthodromic and antidromic 
latencies between pulp and tract are identical. 
This is regarded as evidence that afferent fibers 
intrinsic to tooth pulp can be selectively stimu- 
lated. Proceeding on the assumption that tooth 
pulp stimulation produces pure pain sensation, 
an investigation of central nervous system re- 
sponses resulting from such stimulation is in 
progress. (Supported in part by a grant from the 
Rockefeller Foundation.) 


62. Influence of DDD(2,2-bisparadichloro- 
phenyl-1,1-dichloroethane) on adrenal cor- 
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tical function in the rat. J. H. U. Brown. 

Univ. of North Carolina School of Medicine, 

Dept. of Physiology, Chapel Hill. 

Adult rats averaging 100 gm in weight were fed 
the drug DDD at a level of 1.0% in the diet for 
periods ranging up to 12 weeks. Each animal was 
tested before use for adequacy of eosinophil re- 
sponse to 1 mg. of ACTH (80% decrease) and for 
normal insulin sensitivity to 0.1 vu regular in- 
sulin 100 gm body weight. Animals were tested 
regularly while receiving the diet. After 6 weeks 
on the diet the insulin sensitivity of experimental 
animals was much greater than normal (blood 
sugar level in insulin administration 20 mg % as 
compared to 40 mg % in the normal), the eosino- 
phil response to ACTH had decreased to 50% 
and the stress response to cold had decreased 
from 10 hours to 644 hours. Analysis of the blood 
and urine for sodium and potassium in starved 
animals revealed no abnormalities. Animals fed 
the diet for periods longer than 6 weeks gradually 
returned toward normal in all responses. The 
adrenal gland hypertrophied to 150% of normal 
size in 1!4 weeks and then decreased in size, 
reaching normal weight by the end of the 12-week 
period. The drug DDD has a depressant effect 
on the hormones regulating carbohydrate metab- 
olism and the response to stress but no demon- 
strable effect on hormones regulating salt and 
water. (Supported by contract with the USAF, 
School of Aviation Medicine.) 


63. Age and sex differences in man’s fat con- 
tent during maturity. Jos—Er Brozex, Kuna 
Pert CHEeNn,* WALTER CARLSON* AND FLORENCE 
Bronczyk.* Lab. of Physiological Hygiene, Univ. 
of Minnesota, Minneapolis. 

Determinations of specific gravity, used as a 
basis for estimation of body fat, and measure- 
ments of skinfolds were made in three groups 
of ‘normal’ women (N = 23, 19, 20; age range 18- 
29, 31-45, 46-67; mean age 24.2, 39.1, 56.0 years; 
actual weight as percentage of standard weight 
95.3, 97.3, 95.3%, i.e. slightly ‘underweight’ in 
reference to the 1912 height-weight-age stand- 
ards). Residusl air was determined for each 
individual using the nitrogen-dilution method. 
Mean values of specific gravity showed a steady 
decrease (1.0459, 1.0336, 1.0218). Using a linear 
prediction equation based on the least square fit, 
one obtains the mean values of 26.5, 30.5, 34.5, 
and 38.5% of the body weight as fat for women 
25, 35, 45, and 55 years old. For men of standard 
weight, the respective fat percentages, obtained 
by the same procedure (J. Brozek, Federation. 
Proc. 11, 784, 1952), are 13.1, 17.3, 21.6, and 25.9%. 
Both men and women exhibit a marked increase 
in the fat content with age. There was a striking 
sex difference, maintained throughout the period 
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of maturity. The skinfolds have reflected the age 
and sex differences less clearly and uniformly 
than the total body fat. 


64. Some properties of unit warm receptors. 
THEODORE Hotmes BuLitock AND DyreL A. 
Fautstick.* Univ. of California, Los Angeles. 
The spontaneously active nerve fibers serving 

end organs in the facial pit of rattlesnakes (Cro- 
talus spp.) increase their rate of discharge with 
higher temperature of the organ or with im- 
pinging radiation of wave length beyond the 
near infrared and decrease it with low tempera- 
ture or cold objects. (Bullock and Cowles, Science 
115: 541, 1952). Two fractions of the response are 
separable, an initial adapting fraction of high 
sensitivity and a nonadapting fraction of low 
sensitivity. Withdrawal of a stimulus to which 
adaptation has occurred acts like a stimulus in 
the other direction. A spontaneous background 
of 18 spikes per second is increased in a typical 
case to 68, temporarily, by a sudden increas? in 
water temperature of 0.4°C. in contact with the 
organ (Qi = 3 X 10"). Neutral objects are not 
those at body temperature but those emitting 
the same as the previous surround. Thus if body 
temperature is above room temperature objects 
at intermediate temperature will increase dis- 
charge. Threshold appears to be lower with lower 
spontaneous discharge, therefore at lower body 
or environmental temperature. Sensitivity to 
touch or deformation as by air puffs exists in the 
same fiber with high sensitivity to heat. The 
endings are elaborate, arborizing expansions of 
myelinated fibers whose modal diameter in the 
nerve some distance from the pit is 6-8 u and which 
number some 1700/sq mm of membrane. (Aided 
by a grant from the Natl. Science Fndn). 


65. Rate of excitation of the endocardial 
ventricular myocardium. Howarp B. Bur- 
CHELL AND RayMonp D. Pruitt.* Div. of Medi- 
cine, Mayo Clinic, Rochester, Minn. 

The isolated dog’s heart has been perfused 
within a small cylindrical cup which has two 
electrodes on opposite sides of the inner wall and 
an electrode on a central post. The latter electrode 
was introduced into the left ventricular cavity 
at the apex. The simultaneously recorded po- 
tentials between the central electrode and each 
of the wall electrodes were similar in their time 
of onset and initial contours. This finding supports 
the thesis that excitation of the endocardial sur- 
face occurs very rapidly and the left-to-right 
spread through the septum takes place nearly at 
the same time as the endocardial-epicardial spread 
in the free wall of the left ventricle. In the intact 
animal, a reinvestigation of the endocardial myo- 
cardium before and after production of lesions of 
either side of the septum was undertaken. With 
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a dual-beam cathode-tube oscilloscope, records 
were made from bipolar leads of the contiguous 
type. Precise determinations of the site of the 
electrodes at the time the records were made and 
the interpretation of the not infrequently occur- 
ring multiphasic potentials have been real prob- 
lems. Occasionally small potentials have been 
recorded which have preceded the main excitation 
complex and which may represent activity within 
specialized tissue. The local action potentials of 
the endocardial musculature have been generally 
grouped within a time period of 6 msec. 


66. Plasma lipoprotein changes after mild 
local cold injury. Witit1amM W. Ca.uHouwn, 
LAWRENCE J. MILcu AND Rosert F. REDMOND 
(introduced by H. M. Sweeney). Dept. of 
Pharmacology and Biochemistry, USAF School of 
Aviation Medicine, Randolph Air Force Base, 
Randolph Field, Tex. 

Previous reports have shown a definite bio- 
chemical response by rabbits to acute, severe 
local cold exposure (—12°C. for 30 minutes), 
resulting in higher total cholesterol levels and an 
increase in ultracentrifugally-determined lipo- 
proteins. A milder exposure (0°C. for 30 minutes) 
has been shown to produce less histopathology, 
although there is evidence of atrophy and func- 
tional changes. To determine whether this milder 
insult would also produce a lesser biochemical 
response, adult rabbits were subjected to the 
milder injury by submerging the right hind limb 
in a 0°C. alcohol bath for 30 minutes. All animals 
were bled 24 hours previous to exposure and 24 
hours after exposure. Both control and exposed 
animals showed hemodilution, as evidenced by a 
packed cell volume decrease. The plasmas were 
analyzed for total cholesterol and S; 0-100 lipo- 
protein components. The injured animals showed 
an increase in total plasma cholesterol and an 
increase in §; 0-100 lipoprotein concentrations, 
but to a much lesser extent than had been pre- 
viously observed in cold-exposed rabbits at —12°C. 
for 30 minutes. There is some evidence that the 
degree of injury assayed by histological examina- 
tion and loss of function is reflected in blood 
lipoprotein concentrations. 


67. Isolation, characterization and partial 
purification of plasma thromboplastin. Ep- 
MUND W. CaAMPBELL* AND Mario STEFANINI. 
New England Med. Center, Boston, Mass. 

A simple technic has been developed for isola- 
tion of plasma thromboplastin. Blood is collected 
with ‘Silicone technic’ in 1/10 volume 0.2 m 
sodium citrate, platelet-rich plasma obtained by 
centrifugation at 1,000 rpm for 20’ at 4°C., trans- 
ferred to glass test tubes, treated with Ca3(PQx.)2 
gel 0.008 m or BaSO, (75 mg/ml). After centrifuga- 
tion, the supernatant contains practically all 
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original prothrombin, stable component, labile 
factor activity and fibrinogen. After repeated 
washing with H.O in the cold, the cake is treated 
with 0.2 m sodium citrate or physiological saline 
in volume 1/10 of the original plasma. Ability of 
the eluate to normalize the impaired prothrombin 
utilization during clotting of native platelet-free 
plasma is measure of its activity. The eluate 
corrects the clotting defect of hemophilia, PTC 
deficient and thrombocytopenic plasma, but not 
the prolonged prothrombin time of Dicumarol 
and stored human plasma. Poorly active eluates 
are obtained from plasmas of hemophilic, PTC de- 
ficient, thrombocytopenic, thrombocytoasthenic 
patients, from  platelet-free normal plasma 
collected with ‘Silicone technic’; normally active 
eluates from mixtures of these plasmas, from 
Dicumarol plasma; very active preparations from 
heated human brain thromboplastin. Eluates from 
concentrated, washed human platelets are prac- 
tically inactive. Plasma thromboplastin: a) is 
stable at 65°C. for 1 hour; 6) maintains full ac- 
tivity for 1 month in frozen and 50% activity for 
1 month in refrigerated plasma; c) resists dialysis 
against buffers for 24 hours; d) is absorbed by 
Seitz and asbestos filters; e) about 50% is utilized 
during clotting (much less with hypoprothrom- 
binemic blood), the rest disappearing from serum 
in 30’. Plasma thromboplastin is an intermediary 
factor developing during blood clotting from 
platelet and plasma precursors (calcium is not 
necessary for its evolution) in presence of foreign 
(glass) surfaces. (Aided by grants from the Atomic 
Energy Commission and the American Heart 
Association.) 


68. Vagal inhibition of the dog heart at 
different blood pH levels. GILBERT S. Camp- 
BELL,* Francis J. Happy* anp E. B. Brown, 
Jr. Depts. of Surgery and Physiology, Univ. of 
Minnesota, Minneapolis. 

Nembutal anesthetized mongrel dogs were sub- 
jected to intermittent faradic stimulation of the 
right cervical vagus nerve. Duration of cardiac 
asystole, heart rate, blood px, alveolar pCOz, 
BHCO; and H2CO; values were obtained. Blood 
pH was varied by administration of COz, HCl, 
NaHCO; or mechanical hyperventilation. Results 
show an increased cardio-inhibition following cer- 
vical vagus stimulation in the presence of an acid 
blood pH and a decreased cardio-inhibition follow- 
ing vagal stimulation, in the presence of a blood 
pH more alkaline than normal. These data will be 
discussed with reference to the activity of cho- 
linesterase at different pH levels. Further experi- 
ments with the administration of acetylcholine 
into the right atrium under similarly varied blood 
pH levels have demonstrated the same correlation 
between cardio-inhibitory effects and blood px. 
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69. Adaptation of caloric balance in rat ex- 
posed to cold. L. D. CARLSON AND WALTER 
Cort.e.* Dept. of Physiology and Biophysics, 
Univ. of Washington School of Medicine, Seattle. 
The metabolic response to cold exposure has 

been studied by observations on food intake and 
by direct calorimetry in rats. While the animal 
responds to exposure to cold (5°C.) by an im- 
mediate increase in energy output, the food 
intake is not increased for a period of approxi- 
mately 5 days in the mature rat. In the 5-day 
interval a loss in weight occurs. In young rats, 
the high level of food intake associated with the 
growth period is maintained but not increased and 
growth occurs at a slower rate. A decrease in 
rectal temperature occurs in the initial exposure, 
indicating that a heat debt is incurred. Con- 
tinuous exposure to 5°C. results in a maintained 
high level of food intake. The heat loss measured 
by direct calorimetry decreases with time at 
5°C. Rectal temperature returns to normal and 
extremity temperatures are above the initial 
levels. The simultaneous metabolic data confirm 
the results obtained separately by various authors 
with different methods and indicate that the major 
change in the rat exposed to cold is in ability to 
maintain metabolism at a high level. 


70. Diffusion rates of sulphur hexafluoride. 
F. G. CARPENTER, 8. M. TENNEY AND H. RAHN 
(introduced by Henry A. Buartr). Dept. of 
Physiology and Vital Economics and of Medicine, 
Univ. Rochester School Medicine, Rochester, N. Y. 
SFs, a chemically inert gas, has a relative 

diffusion rate in the body approximately 14 that 

of nitrogen. Therefore an SF¢ ‘bubble’ introduced 
into a closed body cavity should enlarge through 
dilution by tissue nitrogen. Five hundred cubic 
centimeters volumes of 100% SFs were introduced 
into the peritoneal space of 9 dogs and 19 cats for 

a total of 91 experiments, and the bubble volume 

and concentration of SFs measured as a function 

of time. In cats the volume increased more than 
twofold within the first 9 days along an exponential 
curve and diminished to the original volume of 

500 ce 3 wks after injection along a linear time 

course. The maximum volume is attained at the 

time when the concentration of SFs has dimin- 
ished to about 10% by volume. The SF¢ concen- 
tration in the bubble decreases exponentially with 
time at a slightly faster rate in the dog than in the 
cat. Control experiments with 500 cc of nitrogen 
in 10 cats (30 expers) show that this volume pro- 
gressively diminishes to zero in a nearly linear 
fashion in 20 days. Substitution of this gas for the 
ordinarily used room air is being investigated in 
human subjects requiring therapeutic pneumo- 
peritoneum. Due to the more prolonged retention 
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of an SF; ‘bubble’ with time as compared with 
nitrogen, less frequent refills can be anticipated. 


71. Tremor and its relation to cerebellar 
dyskinesia in the primate. Rati Carrea,* 
Matcotm B. CaRPENTER* AND FRED A. MET- 
TLER. Depts. of Neurology and Anatomy, College 
of Physicians and Surgeons, Columbia Univ., 
New York City. 

Cerebellar dysfunction manifests itself as ataxia, 
ataxic tremor, tremor, disequilibrium and dis- 
turbances of posture, or combination of these. 
Lesions of the dentate and interposed nuclei 
produce intense ataxia and ataxic tremor oc- 
curring during purposive and associated activity, 
as well as tremor which may disappear during 
purposive activity (Carrea and Mettler, J. Comp. 
Neurol. 87: 169, 1947). Tremor with or without 
other components of cerebellar dyskinesia has 
been reported to follow lesions of different parts 
of the brain stem but the minimal nature of the 
specific structures responsible for this phenomenon 
has not always been clearly defined. In the present 
investigation, lesions were placed at different 
levels of the cerebellar outflow and in different 
brain stem structures in primates in order to 
analyze the characteristics of the resultant dys- 
function and its similarities and dissimilarities 
with cerebellar dyskinesia. Disturbances of pos- 
ture, hypokinesia and ataxia were observed as 
well as ataxic and simple (propraxic and epipraxic) 
tremor. Their characteristics and the relation of 
the symptomatology encountered with the size 
and topography of the lesions are analyzed and 
the pathophysiology of experimentally induced 
tremor is discussed. 


72. Insufficient coronary flow and consequent 
myocardial failure as a contributing factor 
in hemorrhagic shock. RosBert B. CasE* 
AND STANLEY J. SARNOFF (introduced by WIL- 
LIAM H. ForseEs). Dept. of Physiology, Harvard 
School of Public Health, Boston, Mass. 

In dogs under morphine-chloralose-urethane 
anesthesia and positive pressure breathing, flow 
was measured in the left main coronary artery with 
a Gregg cannula and a recording rotameter. Pres- 
sures were measured in the right auricle, pulmo- 
nary artery, left auricle and femoral artery. Shock 
was induced by allowing the animal to bleed into 
a reservoir bottle at a set height above the femoral 
artery. After varying periods of hypotension of 
from 30 to 45 mm Hg and of low coronary flow, 
left auricle pressure rose markedly (20-25 cm 
HO) and if coronary flow was not re-established, 
ventricular fibrillation ensued. When coronary 
flow was re-established by means of a Dale- 
Schuster pump, left auricle pressures uniformly 
fell to normal levels, even while the dog’s arterial 
pressure was held at the previous hypotensive 
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levels for prolonged periods of time. Intra-arterial 
infusion of blood was not found to be any more 
rapid or effective than intravenous infusion in 
restoring normal rates of coronary flow or arterial 
pressure under strictly controlled conditions. 


73. Elevation of urinary mucoprotein in rats 
following parathormone extract. H. R. 
CATCHPOLE AND M. B. ENGEL.* Dept. of Pathol- 
ogy College of Medicine and Dept. of Dental 
Therapeutics, College of Dentistry, Univ. of 
Illinois, Chicago. 

Excretion of urinary mucoprotein was studied 
in 12 adult white rats. The animals were housed 
individually in metabolism cages, and urine col- 
lected for a 72-hour control period and for a 72- 
hour period following the injection of 1000 vu 
parathyroid extract (Lilly). Mucoprotein was 
precipitated by the method of Tamm and Horsfall 
with 0.58 m NaCl and determined in terms of a 
mannose-galactose standard with an orcinol re- 
agent. For the control period a mean total excre- 
tion of 1.08 mg sugar equivalent was found, and 
during the postinjection period a nearly threefold 
increase to 2.84 mg. This increase parallels an in- 
crease in the serum mucoproteins of rats following 
parathormone treatment. It has been demon- 
strated histochemically that a disaggregation of 
the mucoprotein ground substance of bone and 
epiphyseal cartilage occurs under these conditions; 
chemical and electrochemical studies point to a 
similar conelusion. Such an alteration in bone 
matrix, with the production of more soluble glyco- 
protein residues, would provide a possible explana- 
tion of the increased amounts of serum and urinary 
mucoproteins following parathormone treatment. 


74. Metabolism of isotopic acetate, propio- 
nate, and succinate by the blood-perfused 
isolated heart. H. Meap CavertT,* JOHN A. 
JOHNSON* AND NATHAN Lirson. Dept. of Phys- 
iology, Univ. of Minnesota, Minneapolis. 

The ability of the completely isolated dog heart 
to convert the carboxyl carbons of acetate, propio- 
nate, and succinate to CO: and to glycogen carbon 
has been investigated. Sodium salts of these com- 
pounds, labeled with C'* in the carboxy] positions, 
were injected into modified Langendorff isolated 
heart preparations perfused with oxygenated, 
heparinized, autogenous blood. 18% of the CO: 
respired by the heart was derived from the car- 
boxyl carbon of CH;C"%OONa administered in an 
initial blood concentration of approximately 20 
mM/I. This result agrees qualitatively with similar 
observations made by others on isolated cat and 
rat heart preparations. The carboxyl carbon of 
CH;CH.COONa, administered at initial levels of 
18 m/l, produced 5% of the respiratory COk:, 
whereas each carboxy] carbon of 1,4-C'*-succinate 
contributed less than 1%, when the initial blood 
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succinate level was 8 mm/I. If it is assumed that 
all carbon atoms of each substrate are converted 
to COs at equal rates, the respired COs derived 
from administered acetate, propionate, and suc- 
cinate is calculated as 36, 15 and less than 4%, 
respectively. Cardiac glycogen analyzed for C™% 
content after each experiment failed to reveal 
detectable incorporation of isotope from any of 
the labeled substrates administered. This finding, 
when considered with previous results obtained 
by ourselves and by others, is consistent with the 
view that the principal blood precursor for re- 
newal of cardiac glycogen is glucose. However, to 
the present time our studies have been concerned 
with substrates currently considered metabolically 
farther removed from glycogen than pyruvate. 


75. Role of cerebellum in placing reactions of 
cat. W. W. CHAMBERS. Dept. of Anatomy, Univ. 
of Pennsylvania, Philadelphia. 

Previous experiments (Anat. Rec. 100: 17, 1948) 
demonstrated transient loss of tactile (10 days) 
and abduction (6 days) placing of ipsilateral fore- 
leg following lesions limited to interpositus and 
dentate nuclei (sparing only most rostral parts). 
Further study reveals: a) permanent ipsilateral 
loss (2 yr) of tactile, and transient loss (1-14 
days) of proprioceptive placing following destruc- 
tion of most rostral parts of interpositus nucleus, 
b) somatotopic localization with. hind leg repre- 
sented in most rostral tip of nucleus, c) hyperac- 
tive tactile placing responses after subtotal de- 
struction of lateral anterior lobe cortex which 
® projects to interpositus nucleus, d) transient loss 
(20 days), permanent depression of tactile placing 
after complete destruction of lateral anterior 
lobe cortex (slight gliosis of rostral interpositus 
nucleus), e¢) complete destruction of medial cortex 
and/or nuclei of projection (fastigial) results in 
hyperactive tactile placing reactions (all legs), f) 
tactile placing reactions remain normal if only 
anterior lobe and rostral parts of fastigial and 
interpositus nuclei are intact. Local application of 
cocaine to and electrical stimulation of inter- 
positus nucleus in intact unanesthetized cats 
results in transient ipsilateral loss of tactile and 
proprioceptive placing. Threshold stimulation 
(without leg movements) of lateral anterior lobe 
cortex or interpositus nucleus results in enhance- 
ment of tactile placing during stimulation with 
poststimulatory extinction (ca. 10 sec) of tactile 
and proprioceptive placing. Restimulation during 
period of extinction immediately restores these 
placing reactions. 


76. Experiments on glycerin extracted heart 
muscle. LEON CHURNEY (introduced by L. A. 
Torn). Louisiana State Univ. School of Medicine, 
New Orleans. 

Contractions of glycerin-extracted turtle auric- 


AMERICAN PHYSIOLOGICAL SOCIETY 


ular and ventricular strips were recorded iso- 
tonically. Corroborating Bozler (J. Gen. Physiol. 
35: 703, 1952), distilled water caused contraction; 
0.125 m KCI relaxation. The small degree of short- 
ening is enhanced by treating the strips with 
ammonia before extracting. The effects of distilled 
water and KCl are reversed by pre-treating with 
glacial HAc. The ‘Bozler effect’ was also reversed 
in extracted preparations of skeletal and smooth 
muscle. A complete ‘twitch’ (contraction followed 
by relaxation; or relaxation followed by contrac- 
tion), is obtained from extracted heart strips by 
alternate washings with ammonia and HAc. Varia- 
tions seen were a) opposite reactions to one and 
the same reagent at different points in the se- 
quence, b) difference in behaviors of auricle and 
ventricle to ammonia or HAc at simultaneous 
points in the sequence. Double responses (fast 
and slow twitches) occurred at times. Mecholyl, 
adrenaline, and ouabain, added in various con- 
centrations to distilled water or 0.125 m KCl, did 
not modify the response to distilled water or KCl. 
Preliminary experiments have been carried out 
on the effect of mecholyl on ATP-induced con- 
tractions of heart strips. Extracted ventricular 
strips react negatively. Auricular strips com- 
pletely inhibited by mecholyl before extraction 
responded to distilled water and KCl like un- 
treated extracted auricular preparations. Heart 
strips fixed in Bouin’s and extracted gave the 
usual response to distilled water and KCl, as did 
strips pre-treated with saturated CuSO,, or dis- 
tilled water. Extracted string and skin did not 
respond to distilled water and KCl; nor did heart 
strips boiled, or treated with formalin. 


77. Convulsive threshold values to parenter- 
ally injected Metrazol in epileptic monkeys. 
JosepH G. Cuusip, LENORE M. Kope.orr* AnD 
NicHoLas Kope.orr.* Dept. of Bacteriology, 
Psychiatric Inst., New York City. 

The response to Metrazol was determined in 17 
monkeys which developed clinical epileptic mani- 
festations after treatment with aluminum hy- 
droxide cream applied either by disc or local in- 
jection into various cerebral areas. All animals 
were observed for 1 hour or more after injection. 
a) The convulsive threshold to the rapid intra- 
venous injection of 10% Metrazol in 70% of the 
treated group was significantly lower (2.8-6.2 
mg/kg) than in the control group of 7 untreated 
monkeys (8.3-30 mg/kg), while the threshold of 
the remaining epileptic animals (8.2-9.1 mg/kg) 
lay in the lower range of the control series. b) 
Intramuscular injections of 8-24 mg/kg of Metra- 
zol produced convulsions, usually focal, in all of 
17 epileptic monkeys. None of 7 control monkeys 
convulsed with dosages up to 44 mg/kg, while 
only 2 reacted with 48 mg/kg, the highest dosage 
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tested. c) There was no great difference in the 
convulsive response of 16 epileptic monkeys to a 
test dosage of 16 mg/kg of Metrazol whether ad- 
ministered subcutaneously or intramuscularly. 
d) In 2 additional monkeys which exhibited no 
clinical evidence of epilepsy following treatment 
with aluminum hydroxide cream Metrazol in- 
jected intramuscularly produced convulsions with 
dosages of 28-40 mg/kg. b) These results suggest 
that the reaction to Metrazol injected intra- 
muscularly may be used to evaluate epileptic 
manifestations in monkeys. 


78. lon antagonism in glycolysis by cell-free 
bacterial extracts. JEAN A. CLARK AND Ros- 
ERT A. MacLeop (introduced by E. C. Buack). 
Dept. of Biochemistry, Queen’s Univ., Kingston, 
Canada. 

Many of the inorganic ion antagonisms in- 
fluencing the growth of Lactobacillus arabinosus 
have ‘been shown to affect glycolysis by resting 
cells of this organism. With a view to establishing 
the site of action of these antagonisms, the effect 
of the ions upon glycolysis by a cell-free extract 
of the bacteria has been studied. NH.+, which 
inhibits both growing cells and glycolysis by 
resting cells in the absence of sufficient K+, not 
only is not inhibitory in bacterial extracts but is 
somewhat more active than K+ or Rb+ in 
stimulating glycolysis by this system. Na+ and 
Cs+, which inhibit growing cells and glycolysis 
by resting cells if insufficient K+ or Rb+ is 
present also can inhibit glycolysis by the cell-free 
extracts. In the latter case the inhibitions can be 
overcome not only by K+ and Rb+ but also, 
and more effectively, by NH.+. The results ob- 
tained suggest that the inhibitory effect of NHi+ 
in growing and resting cells of Lactobacillus arabi- 
nosus and its reversal by K+ or Rb-+ is a phe- 
nomenon associated with the cell membrane 
whereas antagonisms involving Na+ and Cs+ 
are due to effects of the antagonistic pairs of ions 
upon enzymes involved in glycolysis. 


79. Biochemical properties of brain phos- 
phate fractions. Doris H. CLovet (intro- 
duced by Norman 8S. Ousen). Research Lab., 

Vet. Admin. Hosp. and Dept. of Biochemistry, 

Tanderbilt Univ., Nashville, Tenn. 

Purified phosphatide fractions have been iso- 
lated from beef brain by modifications of pro- 
cedures which have been reported from various 
laboratories. These purified fractions were ex- 
amined by paper chromatographic techniques 
using the following solvent systems: aqueous 
ethanol, phenol-water, butanol-morpholine, and 
chloroform-ethanol-water. Folch’s cephalin frac- 
tions I to V each contained more than one com- 
ponent. However, the most homogeneous of these 
were fractions III and V consisting predomi- 


Volume 12 


nantly of phosphatidyl serine and phosphatidyl] 
ethanolamine, respectively. Phosphatidy] choline, 
isolated from brain lipids by organic solvent parti- 
tioning and cadmium chloride precipitation, were 
grossly contaminated by the more abundant phos- 
phatidyl ethanolamines. Additional evidence on 
the composition of the phosphitide preparations 
was provided by the identification of the products 
of alkaline hydrolysis of these fractions by chro- 
matographic techniques reported previously (Fed- 
eration Proc. 11: 197, 1952). Further purification 
of the phosphatidy] bases has been achieved using 
chromatographic methods to guide isolation pro- 
cedures. The hemogeneity and mobility charac- 
teristics of some brain phosphatide fractions 
were studied by electrophoretic analyses. In addi- 
tion, the fractions of known phosphatide com- 
position have been used as substrates in specific 
studies of enzymes catalyzing the degradation of 
the phosphatide molecule. Preparations possessing 
phospholipase activity (e.g. phospholipase A from 
snake venom and pancreas, and lysophospholipase 
from pancreatin) have been incubated with these 
substrates and the resulting products examined. 


80. Do the vagus nerves have an inhibitory 
influence on gastric secretion? CHARLEs F. 
Cope. Sect. of Physiology, Mayo Fndn., Univ. 
of Minnesota, and Mayo Clin., Rochester. 
The secretory characteristics of 4 mucosal septal 

pouches (Hollander and Jemerin, vagally in- 

nervated type) and 4 pouches separated from the 
stomach (Heidenhain type) were studied before 
and after thoracic vagotomy. The output of acid 
from the pouches was repeatedly determined 
during the first 4 hours of the response to the 
ingestion of meat, during the entire response to 
the ingestion of bread and to the administration, 
by stomach tube, of 7% ethanol, and following the 
subcutaneous injection of a standard dose of 
histamine. The maximal secretory capacity of 
each pouch to stimulation by histamine was also 
established. Section of the vagi in the thorax 
consistently reduced the first 3 hours of the re- 
sponse of the septal pouches to a meat meal. It 
particularly eliminated their secretion following 
ingestion of bread and left more or less unchanged 
their response to histamine. Secretion after ad- 
ministration of alcohol, however, increased and 
in all but 1 of the dogs the 4th hour of the response 
to the meat was greater after vagotomy. A tend- 
ency for secretion to continue longer after vagot- 
omy was also noted following stimulation by 
alcohol and histamine. Tests using the separated 

(Heidenhain) pouches gave more decisive indica- 

tion of an inhibitory vagal action. The outputs of 

the pouches in response to meat and to the stand- 
ard dose of histamine were always greater after 
vagotomy, and the response to alcohol was usually 
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i: creased. In all the tests there was a tendency for 
secretion to persist longer after vagotomy. 


8\. Net absorption of dietary nitrogen and 
carbohydrate in the absence of pancreatic 
juice. BENNETT J. CoHEN* AND JoHN H. An- 
NEGERS. Dept. of Physiology, Northwestern Univ. 
Med. School, Chicago, Ill. 

Normal dogs and dogs deprived of pancreatic 
juice by removal of all but the tail of the pancreas 
were fed varying dietary nitrogen and carbo- 
hydrate nutrients added to a control mixed diet. 
Total fecal nitrogen and reducing sugar were 
measured on aliquots from feces collected during 
the last 5 of 7-day feeding periods. In 3 to 8 normal 
dogs neither fecal nitrogen nor reducing sugar 
differed from the control excretion when 50 and 
100 gm of an amino acid mixture or crude casein, 
200 gm of horsemeat, or 100 gm of sucrose were 
added to the control diet, while reducing sugar 
excretion increased by 1.7 gm when 90 gm of 
cornstarch were added. Thus, all of these nutrients 
were nearly, if not completely, absorbed. In 4 to 6 
dogs with pancreatic deficiency fecal nitrogen 
and reducing sugar excretion did not differ from 
the control when 100 gm. of the amino acid mix- 
ture or 25 to 75 gm of sucrose were added to the 
control diet. Fecal nitrogen excretion increased in 
linear fashion with intake when 100 and 200 gm of 
horsemeat or 25 to 75 gm of casein were added to 
the control diet, and fecal reducing sugar in- 
creased linearly with intake when 22.5 to 67.5 gm 
of cornstarch were added. Thus, dietary amino 
acids and sucrose appeared to be completely ab- 
sorbed, while net absorptive defects for horsemeat, 
casein and cornstarch were 29.8, 40.6 and 35.4%, 
respectively. These findings suggest that com- 
pleteness of absorption of dietary nitrogen and 
carbohydrate in pancreatic deficiency varies with 
the type fed. 


82. Subcellular fractionation of mouse spleen 
radiation protection activity. LEONARD J. 
CoLe, Maurice C. FIsHLER AND VicTor P. 
Bonp (introduced by J. M. D. O umstep). 
Biological and Medical Sciences Division, U.S. 
Naval Radiological Defense Laboratory, San Fran- 
cisco, Calif. 

Previous studies have shown that the mortality 
of LAF, mice exposed to lethal doses of x-rays is 
rduced markedly after the injection of phosphate 
buffer homogenates of spleens from normal LAF; 
mice (Cole et al. Proc. Soc. Exper. Biol. Med. 
8): 112, 1952). Since aqueous spleen extracts did 
not exhibit radiation protection activity, an at- 
tempt was made to determine whether the activity 
Le associated with intracellular particulate com- 
ponents. Homogenates of spleens from young mice 
were prepared in aqueous isotonic sucrose solu- 
‘ion (0.25 m), and in a modified sucrose medium 
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containing 0.242 m sucrose, 0.0094 m KH2PO,, 
0.0125 m K:HPO,, 0.0015 m NaHCOs;, and 5.7 
10-* m Na adenosine triphosphate. The homog- 
enates were fractionated by methods of dif- 
ferential centrifugation yielding nuclei, mito- 
chondria, microsome, and soluble supernantant 
fractions. The freshly harvested fractions were 
then assayed for radiation protection activity in 
mice exposed to an LDioo x-ray dose (750 r). 
Definite protection against radiation mortality 
was afforded in the animals receiving a single 
post-irradiation injection of the nuclei fraction 
isolated in the sucrose-salt medium; in 2 of the 
experiments, 100% of the nuclei-treated group 
were alive 30 days after irradiation, as compared 
with no survivors among the controls. No evidence 
of protective activity was observed in the mito- 
chondria, microsome, or soluble fractions obtained 
in the sucrose-salt medium. The data suggest 
that the spleen radiation protection factor is 
noncellular in nature, and is associated with the 
cell nuclei fraction. Attempts to prepare a crude 
nucleic acid extract of nuclei with 1 M NaCl 
resulted in the loss of protective activity. The 
implications of these and other experimental data 
as they relate to the problem of post-irradiation 
protection, will be discussed. 


83. In Vitro hemolysis of dog erythrocytes by 
methylene blue. II. J. F. Couuins,* F. J. 
Leary,* A. B. ViALPANDO* AND H. C. Struck. 
Dept. of Physiology and Pharmacology, Creighton 
Med. School, Omaha, Nebr. 

Evidence from this laboratory indicates that 
lactate accelerates the oxygen uptake and 
eventual hemolysis of dog erythrocytes in the 
presence of methylene blue. Addition of either 
DPN or niacinamide had no effect on the rate of 
reaction. Glucose appears to delay hemolysis 
while accelerating oxygen uptake. It does not 
produce the biphasic curve of oxygen consump- 
tion seen when methylene blue (alone or in com- 
bination with lactate) is added. When pyruvate or 
oxalacetate was substituted for lactate as sub- 
strate there was no change in oxygen consump- 
tion from that of controls without added substrate 
or methylene blue, and hemolysis did not occur. 
Erythrocytes suspended in hypotonic media were 
hemolyzed by addition of distilled water from one 
sidearm of Warburg vessels. Addition of methylene 
blue and lactate from another sidearm resulted in 
a biphasic curve of oxygen uptake similar in all 
respects to that obtained when methylene blue 
and lactate are added to intact erythrocytes 
suspended in modified Krebs-Ringer-phosphate. 
It was observed that this hemolytic phenomenon 
did not occur with the erythrocytes of some street 
dogs which were new to the kennel, but did appear 
after the animals had been fed on a complete diet 
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for a period of 4 to 6 weeks. (This investigation 
was conducted under a contract with the Office 
of Naval Research.) 


84. Pulmonary artery wedge pressures in 
mitral valve diseases; relationship to left 
atrial pressure. DANIEL C. CONNOLLY,* RALPH 
Lev,* JoHn W. KirkKiin* anp Ear H. Woon. 
Mayo Fndn., Univ. of Minnesota, and Mayo 
Clin., Rochester. 

Pulmonary artery wedge pressure tracings were 
obtained in 181 patients, of whom 85 were cathe- 
terized because of mitral valve disease. Among 30 
hospitalized patients, the catheter was wedged 
an average of 26 min (6-66) in 20 mitral patients, 
and 6 min (2-17) in 10 without mitral disease. No 
evidence of pulmonary infarction was obtained. 
Oxygen saturation of blood samples withdrawn 
from a pulmonary artery wedge position averaged 
2.7% (0.4-7.4) greater than saturation of systemic 
arterial blood withdrawn simultaneously in 13 
patients. In 5, this difference increased to 13.9% 
(5-20) 5 min after change from breathing air to 
12% oxygen. Occasionally, however, blood with- 
drawn from a wedge position, typical in all other 
respects, was identical in oxygen saturation with 
mixed venous blood. In these instances, pressure 
tracings were identical with tracings from other 
wedge positions in the same patient but from 
which arterialized blood was obtained. No wedge 
contour diagnostic of mitral insufficiency was 
found. Equivocal wedge tracings were obtained 
both in patients with pure mitral stenosis and in 
those with insufficiency. Simultaneous recordings 
of pulmonary artery wedge and left atrial pres- 
sures were obtained in 10 patients during mitral 
commissurotomy. Pulses were closely similar in 
magnitude and contour. Differences in peak, min- 
imal and mean pressures averaged less than 1 mm 
of mercury (+5 to —6). Apparently under these 
circumstances, pulmonary artery wedge pressure 
can be used to indicate accurately left atrial 
pressure in man. 


85. Effects of CO. induced hyperventilation 
upon the alveolar-arterial pO. difference 
and the functional respiratory dead space 
in normal men. D. Y. Coorer,* G. L. EMMEL’*, 
R. H Kovuan* anp C. J. LAMBERTSEN (intro- 
duced by D. M. Aviano, Jr.). Lab. of Pharma- 
cology, Univ. of Pennsylvania, Philadelphia. 
Measurements were made of arterial blood 

pCO: and pO: by the microtonometric method, 

respiratory minute volume by Tissot spirometry, 
and the percentage composition of expired air by 
analysis with the Scholander 0.5 cc gas analyzer 

during the inhalation of air, 4.31% COs in 21.13% 

Oz and 5.48% CO: in 21.57% Oz. Respiratory rate 

was counted. The values obtained were used to 

calculate the effective alveolar pOz, the alveolar- 
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arterial pO» difference and the functional respir- 
atory dead space. With inhalation of 0.04, 4.31 
and 5.48% CO. average dead space values were 
142, 216 and 385 ml, respectively, while the alve- 
olar-arterial differences were 10.7, 23.7 and 27.6 
mm Hg, respectively. 


86. Direct estimation of vascular smooth 
muscle tone. T. Cooper (introduced by F. E. 
FRANKE). Dept. of Physiology, St. Louis Univ. 
School of Medicine, St. Louis, Mo. 

A direct method of estimating changes in vas- 
cular smooth muscle tone may be developed on 
the following basis: Changes in the cutaneous 
volume pulse® (in the absence of modifying hemo- 
dynamic changes) directly reflect corresponding 
changes in smooth muscle tone. Then the length 
of vascular smooth muscle may be shown to be 
propotional to the quantity K (amplitude of the 
volume pulse)°®®. The value of the constant K 
need not be known. This relation was tested by 
injecting minute doses (.01 gamma/kg) of epi- 
nephrine and norepinephrineand was found to hold. 
The generally well recognized relation between 
initial length and response of smooth muscle held 
in these experiments. On this basis, epinephrine 
was a more potent vasoconstrictor of the pad 
vessels than norepinephrine. An analysis of the 
experimental data in terms of resistance to blood 
flow (using volume pulse amplitude as an index 
to flow) confirmed these conclusions. 


87. Renal effects of sodium nitroprusside in 
dogs. A. C. Corcoran, I. H. Pace anp H. P. 
Dustan*. Research Div. of the Cleveland Clinis 
Fndn. and the Frank E. Bunts Educational Inst., 
Cleveland, Ohio. 

Sodium nitroprusside was infused intravenously 
in normal (30 clearance periods) and renal hyper- 
tensive dogs (13 periods). The functions observed 
were arterial pressure (Pm), PAH (Cpan) and 
creatinine clearances. Data were summarized as 
percentile changes in renal resistance (R = 
Pm — 5/Cpan) and Pm. The mean dose in normal 
dogs was 7.9ug/kg body wt/min (range 1-15) and 
in renal hypertensive 23 wg (range 15-30); in 
response to these disparate doses, mean Pm of 
normals decreased in 15% and that of renal hyper- 
tensives by 21%. Resistance of renal hyperten- 
sives to the drug is still more evident in the renal 
circulation; the respective mean decreases in h 
of normals was 28 and of hypertensives only 14% 
so that these latter it has half the effect at three 
times the dose. One renal hypertensive (not in- 
cluded in the mean) developed severe renal vaso- 
constriction at the 10 wg level; one neurogenic 
hypertensive dog was highly responsive at the 
7.7 ug level. In other observations in 2 normal dogs 
at dose levels of 7 to 15 ug, nitroprusside did not 
affect Tmeiucose (6 periods), Tmpan (6 periods) 
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or urine flow; thus, there is not enough cyanogen 
liberated from it in vivo during these infusions to 
intoxicate certain tubular functions nor indeed 
enough to yield appreciable concentrations of 
SCN. In brief, the drug is a powerful relatively 
nontoxic vasodilator and potent depressor of 
brief duration to which renal hypertensives are 
more resistant than normal dogs. 


88. Electropotential changes in the isolated 
mammalian urinary bladder. E. L. Corry. 
Univ. of Virginia Med. School, Charlottesville. 
Spontaneous electropotential variations re- 

corded from the normal human urinary bladder 
have been described in earlier reports from this 
laboratory. Potential shifts similar to those seen 
in these clinical studies have been recorded from 
isolated bladders of the cat, rabbit, guinea pig and 
rat. That these characteristic electromyograms 
result from response to papasympathetic nervous 
stimulation was indicated by the potential changes 
elicited from these isolated tissues by acetyl- 
choline, as well as their abolition or strong de- 
pression by atropine and banthine. That the 
characteristic potential changes observed were 
not unique to the urinary bladder was shown by 
records secured from the acetylcholine-treated 
uterus, spleen and small intestine. In all of these 
viscera, the typical changes in potential observed 
in the bladder were generally masked by potentials 
of assumedly myogenic origin. However, records 
showing potential shifts typical of the normal 
human and excised mammalian bladder were 
uniformly elicited on exposure to acetylcholine. 
The above observations have been interpreted as 
indicating that the rhythmic and characteristic 
electropotential shifts observed in the human 
urinary bladder are the product of parasympa- 
thetic bombardment. Variations in the electro- 
cysto-myogram clinically observed in pathologic 
states might thus be explained on the basis of 
altered parasympathetic activity within the vis- 
cus. 


89. Residual sympathetic activity in man 
following lumbar’ ganglionectomy. J. 
Wiuiram Cox,* W. C. Ranpatu, K. B. Coip- 
WATER* AND A. B. HertzMan. Dept. of Physi- 
ology, St. Louis Univ. School of Medicine and 
Vet. Admin. Hosp., St. Louis, Mo. 

Our previous reports described methods for 
examination of sympathetic activity still existing 
after verified lumbar ganglionectomy and also for 
the identification of pre- and postganglionic out- 
flows. The procedures, results, and the problem of 
complete sympathetic denervation of the lower 
extremity may be illustrated by the following case. 
History : conventional lumbar ganglionectomy was 
recorded one year prior to our observations; 
inarked sympathetic activity was observed over 
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the entire extremity, particularly on the thigh. 
The entire lumbar paravertebral area was ex- 
posed during reopration. Direct stimulation of 
the trunk (which had scarcely been touched by 
the previous operation) showed vasomotor out- 
flows to the toes beginning at the 4th vertebral 
level, and sudomotor outflows above this level to 
the foot. After extirpation of the trunk, per- 
sistence of vasomotor and sudomotor activity of 
marked degree was eliminated by hexamethonium 
over all areas except the thigh where sweating was 
reduced. Procaine infiltration of the anterior 
primary rami of spinal nerves Ty, Li and Le 
eliminated all residual sudomotor activity. Ten- 
tative conclusions: lateral thigh surface was in- 
nervated by accessory pathways lying in the 
spinal nerves and not traversing the paravertebral 
ganglia; these ganglionic synapses appeared to be 
less susceptible or less available to ganglionic 
blocking agents. Other pathways may have tra- 
versed a ganglion located below the inferior border 
of the 4th lumbar vertebra. (Aided by a grant 
from the USPHS.). 


90. Renal malic acid metabolism in vivo. 
JAMEs W. Craic, Max MILLER, J. EVANS OWENS 
AND Hiram Woopwarp, Jr. (introduced by 
JosepH T. WEARN). Dept. of Medicine, Western 
Reserve Univ. School of Medicine, Cleveland, 
Ohio. 

As part of a more extensive study of the inter- 
mediary metabolism of the kidney in vivo, the 
renal excretion of malic acid was investigated in 
female dogs under pentobarbital anesthesia. In 
the basal state, the low rate of malic acid excretion 
indicated almost complete tubular reabsorption 
of filtered malic acid. Infusion of disodium suc- 
cinate at rates of 0.5-2.0 mm/kg/hr increased 
markedly the rate of urinary excretion of malic 
acid. The quantity excreted was one and one-half 
to three times as great as the amount filtered in 
most instances. This finding indicated that malic 
acid was secreted by the renal tubular cells during 
succinate administration. Since preliminary renal 
vein catheterization studies demonstrated forma- 
tion of malic acid in the kidney during succinate 
administration, it may be postulated that at 
least part of the secreted malic acid was formed in 
the renal tubular cells. The simultaneous ad- 
ministration of disodium malonate, a succinoxi- 
dase inhibitor, decreased the rate of malic acid 
secretion. Tubular secretion of malic acid. was 
also observed during infusion of disodium alpha- 
ketoglutarate and was diminished by malonate. 
When disodium malate was administered, the 
quantity of malic acid excreted rarely exceeded 
the amount filtered. This observation indicated 
that an increased plasma malic acid concentra- 
tion was not alone responsible for tubular secre- 
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tion of malic acid. These results appear to demon- 
strate the occurrence of certain reactions of the 
tricarboxylic acid cycle in the kidney in vivo. 


91. Possible causes of Cheyne-Stokes breath- 
ing. Jack W. CRoWELL,* ArtTHUR C. GuYTON 
AND GEORGE G. ARMsTRONG.* Dept. of Physi- 
ology and Biophysics, Univ. of Mississippi School 
of Medicine, University. 

It has been suggested many times that Cheyne- 
Stokes breathing might be caused by an oscillating 
phenomenon as follows: The animal decreases his 
depth of breathing momentarily; this causes the 
blood passing through the lungs to become 
relatively anoxic and hypercapnic; after a short 
delay, this abnormal blood reaches the respir- 
atory center and stimulates it; this causes in- 
creased rate and depth of respiration and results 
in blood fully saturated with oxygen and rela- 
tively hypocapnic; after a short delay, this new 
blood depresses the respiratory center, and a new 
cycle begins. Ordinarily, this system does not 
oscillate because of many dampening factors even 
though the two essentials for oscillation, a nega- 
tive reflex and a time delay in the reflex, are 
present. Therefore, it was reasoned that inactiva- 
ting some of the dampening systems by increasing 
the period of delay of blood flow from the lungs 
to the respiratory center might cause an oscilla- 
tion in respiration similar to that observed in 
Cheyne-Stokes breathing. By ligating the carotids 
and vertebrals and shunting blood from the 
femoral arteries through a pump and coils of tube, 
such a delay was effected. In more than a dozen 
dogs damped oscillations in rate and depth of 
respiration, caused by initial hyperventilation or 
hypercapnia, have been recorded, and driving 
oscillations have been recorded four times in such 
preparations. Crude observations of the blood 
passing through the plastic tube delay system 
substantiate the theory of Cheyne-Stokes breath- 
ing as stated above. 


92. Monomolecular films of brain substance. 
Byron T. Currre* AND AMEDEO 8S. MARRAZZI. 
Neurology Branch, Clinical Research Div., Chemi- 
cal Corps Med. Labs., Army Chemical Center, 
Md. 

Both membrane theory and one of the more 
probable concepts of drug action suggest that 
changes at the cell surface are of strategic im- 
portance in understanding and reconstructing 
neural activity and its modification by various 
agents. An approach that offers promise of partial 
insight is to approximate the situation by de- 
termining the changes that can be induced in the 
membrane-like properties of a monomolecular 
film spread from brain substance. Accordingly, 
films of the dispersions obtained from lyophilized 
and unlyophilized homogenates of tissue resected 
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from the cerebral cortex of the cat have been 
spread at the air-water interface. This results in 
a mosaic of proteins and lipids. Work to date in- 
dicates that it follows the compression and re- 
expansion curves of a monomolecular layer. A 
comparison of the force-area/mg relations of 
these films has been made with the aid of a film 
balance. The conditions for a stable film were de- 
termined in order to permit detection of sig- 
nificant instability induced experimentally. Char- 
acterization of control and altered films will 
follow. Isolation of the active constituent of 
reacting films will make possible study of homog- 
enous films of this substance. Comparison with 
the mosaic films is expected to contribute to the 
understanding of interacting surface components. 


93. Relationship of adrenal ascorbic acid 
changes, adrenal corticoid activity and 
electrolyte changes in blood, urine and 
tissues during cold stress of rats. FRANCES 
Mar DACosta*, WALTER M. BookER, ARNOLD 
H. Matoney*, WiiuramM M. Jones* AND CLEO 
Fro1x.* Howard Univ. School of Medicine, Wash- 
ington, D.C. 

Studies have been underway in this laboratory 
to show that the usual fall in adrenal ascorbic 
acid during cold stress (2-4 hr) can be greatly 
inhibited by cortisone. Cortisone, however, 
appears not to prevent the usual decrease in 
adrenal cholesterol during cold stress. At 12- 
and 24-hr periods of continuous cold stress the 
ascorbic acid content of the cortisone-treated 
animals is greatly in excess of that of the un- 
treated animals although in the latter group there 
is a significant return in the direction of the level 
of the unstressed animals. At the same time, ex- 
periments have been reported and are now being 
extended to analyze the changes in the electro- 
lytes of the blood urine and tissues during stress 
and recovery periods. It appears that there is a 
lag between the onset of the stress period and the 
changes in the electrolytes that should follow 
adrenal hormone release and influence. Corticoid 
activity of the adrenals eosinophil counts and 
the electrolytes of blood are being studied, along 
with electrolytes of urine and tissues, at 2-, 4-, 
12- and 24-hr periods of stress. 


94. Recovery of thyrotrophin in the blood of 
goitrous rats. Savino A. D’ANGELo. Dept. 
of Anatomy, Jefferson Med. College, Phila- 
delphia, Pa. 

The role which thyroid hyperplasia may play 
in the metabolism of thyrotrophic hormone (TSH) 
was studied by determining the recovery of in- 
travenously administered hormone in the sera ot 
rats following goitrogen treatment. Adult male 
and female albino rats were fed propylthiouracil 
in the ration (0.05%) for periods of 2, 3, 4 and 10 
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months to induce progressively greater thyroid 
hyperplasia. Goitrous animals and controls then 
received, under Nembutal anesthesia, a single 
intravenous injection of TSH (1 mg; previously 
standardized in the stasis tadpole) or of acidified 
saline. One-half hour after injection blood was 
withdrawn by cardiac puncture, pooled, and the 
sera subsequently bioassayed for TSH. A sig- 
nificant rise in endogenous TSH blood titers was 
found after 2-4 months of goitrogen treatment. 
The increase in blood TSH levels did not parallel 
the thyroid hyperplasia. In 3 experiments, the 
recovery of exogenous TSH in the blood of normal 
rats 30 minutes after hormone administration was 
7.7, 8.4 and 13.8% of the injected dose. Mean 
recoveries of the hormone in goitrous rats (thy- 
roid size 4-10 times normal) were 37.6, 37.3, 
57.8 and 44.0% after 2, 3, 4 and 10 months, re- 
spectively, of propylthiouracil treatment. The 
persistence of exogenous TSH in the circulation 
of the goitrous rat is, thus, similar to that found 
in hypophysectomy (D’ANGELOo Endocrinology 48: 
249, 1951). The results do not support the in- 
ference that thyroid mass is the primary factor 
influencing TSH levels in the circulating blood. 
(Supported by grant RG-2407(c2), PHS.) 


95. Factors affecting the volume and chemical 
composition of flatus in man with altitude. 
I. E. DanHor* anv F. R. Steccerpa. Dept. of 
Physiology, Univ. of Illinois, Urbana. 

Flatus samples were collected by inserting one 
end of an open-tipped catheter into the lower 
colon 6 to 8 inches beyond the anal sphincter, 
and attaching the other end to a series of collect- 
ing cylinders. The volume and gaseous compo- 
sition of flatus collected at various levels from 
ground level to 35,000 ft were determined for 
comparison. 'n a previous report it was stated 
that the percentage of carbon dioxide may reach 
80 percent of the total flatus volume at 35,000 ft. 
This figure is definitely above what could be ex- 
plained on the basis of changes in diffusion equi- 
librium between body cells and the colon. Exper- 
imental data available indicate that this high 
concentration of carbon dioxide can come from 
the highly alkaline secretions of the upper in- 
testine and that as it passes along the gastro- 
intestinal tract, a considerable amount of the 
carbon dioxide gas may be absorbed into the 
blood stream and expired through the lungs, the 
remainder being passed via the rectum. The 
addition of ingested acid (120 ce of 0.4% HCl) 
first increases the volume of the flatus and then 
decreases the volume below that of the control 
and antacid ingestion experiments, resulting in a 
quantitative decrease in carbon dioxide passed 
per rectum. It was also observed that upon going 
to altitudes of 35,000 ft the urine becomes con- 
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sistently more alkaline. This condition is not 
nearly so obvious with acid ingestion. The possible 
mechanisms associated with these changes in 
flatus volume and composition will be discussed. 


96. Plasma magnesium changes during cold 
acclimatization in man. FARRINGTON DAN- 
IELS, JR., MURRAY QUINN, CHARLES R. KLEE- 
MAN AND JEAN MARINO (introduced by AusTIN 
HENSCHEL). Quartermaster Climatic Research 
Lab., Lawrence, Mass. and the Quartermaster 
Pioneering Research Lab., Philadelphia, Pa. 
Magnesium has been implicated in temperature 

regulation in studies by several investigators. It, 
therefore, seemed to be a plasma constituent 
worthy of study in men exposed to cold environ- 
ments. Nine men were studied before going to 
Fort Churchill, Canada, during December, Jan- 
uary and February at Fort Churchill and upon 
return to Massachusetts. Heparinized blood was 
centrifuged and the plasma frozen in plastic 
containers and later analyzed by the titan yellow 
method of Rhein and Orange. Prior to the sub- 
arctic exposures the average was 2.63 mg/100 ce. 
At Fort Churchill there was a downward trend 
with average in mid-January of 2.08 mg/100 ce 
and on February 1 of 1.98 mg/100 cc. A few days 
after return to Massachusetts the average value 
was 2.23 mg/100 cc. The downward trend at Fort 
Churchill was highly significant (F = 9.04, P 
< 01). The values are all in the normal range, but 
interpreting the trend in terms of the findings of 
Hall et al. (AF Tech. Report no. 6682) a hypothesis 
is presented in which lowered serum magnesium 
will be associated with a decrease in the sensitivity 
of the heat loss center of the hypothalamus, and in 
effect potentiate the action of the heat conser- 
vation center during cold acclimatization. Fur- 
ther studies of the magnesium changes using 
improved techniques are underway. 


97. Efficiency of gastric acid secretion. HORACE 
W. Davenport. Dept. of Physiology, Univ. of 
Utah College of Medicine, Salt Lake City. 

To obtain an estimate of the ratio of the rate 
of acid secretion to the rate of oxygen consump- 
tion used for this purpose mouse stomachs were 
incubated at 25° C. with 20 mm glucose, at a 
pOz of 610 mm Hg and with an internal pressure 
of 25 em H,0. The rate of acid secretion (qH*) 
and the rate of oxygen consumption of the whole 
preparation (qOz) were measured first when a 
stomach was not stimulated and second when it 
was stimulated by 0.1 mg% carbaminoylcholine. 
The apparent efficiency of acid secretion, 
AqH*t/AqOs, was calculated. The mean of 20 pairs 
of observations was 1.94 + 0.18. The rate of gly- 
colysis was always increased by carbaminoyl- 
choline. If glycolysis contributes energy for acid 
secretion, the increased rate of glycolysis would 
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make the calculated ratio falsely high. However, 
simultaneous stimulation of another oxygen con- 
suming process such as pepsin secretion or syn- 
thesis would make it falsely low. It is concluded 
that the efficiency of the acid secreting process in 
the mouse is probably close to 2 and certainly not 
higher than 4. 


98. Renal function, electrolyte balances and 
water exchange in adrenalectomized-hy- 
pophysectomized dogs. James O. Davis, Davip 
S. Howre.Lt anp E. Converse PEIRCE, 2ND 
(introduced by Roger K. McDona.p). Natl. 
Heart Inst., Bethesda, Md. and USPHS Hosp., 
Baltimore, Md. 

The purpose of this report is threefold: a) to 
present data demonstrating that adrenalecto- 
mized-hypophysectomized dogs can be main- 
tained on DCA or on a high Na diet without 
hormone therapy; 6) to provide evidence that 
hypophysectomy results in reduced renal func- 
tion when adrenocortical hormone supply is kept 
constant; and c) to show that growth hormone 
increases renal function and water exchange in 
adrenal-ectomized-hypophysectomized dogs. Two 
bilaterally adrenalectomized dogs were hypo- 
physertomized (preparation 1) and one hypophy- 
sectomized dog was adrenalectomized in two 
stages (preparation 2). All 3 animals were main- 
tained on DCA (0.15 mg/kg/day) and 3.0 
mEq/kg/day Na; electrolyte balance was sus- 
tained and arterial pressure remained normal. 
Maintenance was also accomplished on 9 mEq/ 
kg/day Na without hormone administration. Post- 
absorptive blood glucose declined but clinical 
signs of hypoglycemia were not observed. A de- 
crease in GFR (25-35%) and RPF (50-60%) 
occurred following hypophysectomy in prepar- 
ation 1 maintained at the same level of Na intake 
and DCA as before hypophysectomy. In prepa- 
ration 2, the low renal function which resulted 
from hypophysectomy increased slightly after 
adrenalectomy. In the presence of DCA to main- 
tain electrolyte balance, growth hormone (1.0- 
1.4 mg/kg/day) increased renal function by 35 to 
125% of the low level resulting from hypophysec- 
tomy. Water exchange was also elevated during 
growth hormone administration whereas main- 
tenance on high salt intake without hormone 
therapy failed to increase GFR or water turnover. 


99. Effects of growth hormone and of pro- 
lactin on carbohydrate metabolism in hy- 
pophysectomized and adrenalectomized- 
hypophysectomized dogs. R. C. pE Bopo, 
M. W. Srinxorr*, H. Den* and S. P. Kranea*. 
Dept. of Pharmacology, New York Univ. College 
of Medicine, New York City. 

a) Continued growth hormone (Armour-Wil- 
helmi) administration, 1 mg/kg/day intramus- 
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cularly, completely abolished the insulin hyper- 
sensitivity of hypophysectomized dogs and 
concomitantly produced diabetes and insulin re- 
sistance (Am. J. Physiol. 163: 310, 1951). On a 
smaller dosage regimen of growth hormone, 0.3 
mg/kg/day i.m., abolition of their insulin hyper- 
sensitivity and their secondary hypoglycemia 
(manifested during intravenous glucose tolerance 
tests) was achieved without the production of 
diabetes, but only for a limited period of time 
(10 to 12 days administration). Adrenalectomized- 
hypophysectomized dogs on similar growth hor- 
mone regimens showed the same responses to insulin 
and intravenous glucose as did hypophysecto- 
mized dogs. 6) Continued prolactin administra- 
tion, 1-5 mg/kg/day i.m., too, can ameliorate the 
insulin hypersensitivity of hypophysectomized 
dogs. Similar prolactin regimens diminished or 
abolished the exaggerated insulin response of 
adrenalectomized-hypophysectomized dogs and 
reduced their abnormal secondary hypoglycemia 
of the glucose tolerance test. A heated prolactin 
preparation (potency = 20% original prolactin 
and all growth activity destroyed), 4 mg/kg/day 
i.m., still produced anti-insulin effects in adre- 
nalectomized-hypophysectomized dogs. Conclu- 
sions: the effects of growth hormone on carbohy- 
drate metabolism cannot be attributed to the 
ACTH content of the preparations used as seen 
from a. Furthermore, the adrenocortical steroids 
are not essential for these actions of growth 
hormone. As shown by b, prolactin has some anti- 
insulin action which is not due either to ACTH 
or growth hormone contamination. Again, adreno- 
cortical steroids are not essential for this action. 


100. Effect on intelligent behavior of stimu- 
lation or destruction of pathways in the 
frontal lobes of monkeys. Jose M. R. DEt- 
GADO AND H. EnGER Rosvo.p. Lab. of Physi- 
ology and Dept. of Psychiatry, Yale Univ. School 
of Medicine, New Haven, Conn. 

Monkeys (macacus Rhesus) have been trained in 
alternation and visual discrimination tests in an 
apparatus permitting the animal freedom of move- 
ment. After attaining a stable level of perform- 
ance they were operated: one needle electrode 
formed by four different leads ending at different 
levels, was implanted in each frontal lobe. The 
animals were retrained until they could perform 
consistently without error. Then the electrodes 
were plugged into wires which led to the stimu- 
lator. After more practice the animal’s frontal lobe 
was stimulated while he was performing. In- 
tensity of stimulation was adjusted to have some 
slight motor effect, which ordinarily consisted in 
adversive movements of the head. With stronger 
intensities there was diffusion of the motor effects 
to the limbs. These electrical stimulations of 4 
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points bilaterally did not disturb the test per- 
formance. Electrocorticograms taken in the un- 
anesthetized monkeys through the same implanted 
electrodes showed that some of the intensities used 
produced a lasting disturbance of the electrical 
activity of the frontal lobe. When some of the 
points were stimulated individually with rela- 
tively high intensity, disturbed performance on 
the tests resulted. Finally, using the same elec- 
trodes, the inferior part of the frontal lobes was 
electrocoagulated while the animal was perform- 
ing. There was no disturbance then, nor for 3 
days following. However, they showed a pro- 
gressive deterioration and about 10 days after the 
destruction were unable to alternate better than 
chance. Visual discrimination was not impaired 
at any time. The significance of these facts will be 
discussed. 


101. Role of auditory cortex in discrimination 
of tonal patterns. IRvinc T. D1iaAMoND AND 
Wituram D. Nerr. Lab. of Physiological Psy- 
chology, Univ. of Chicago, Chicago, Ill. 

Cats were trained to discriminate between tonal 
patterns which contained the same component 
frequencies but in different sequential arrange- 
ments. Each pattern consisted of 3 tonal pulses, 
each pulse of 1 sec duration with 0.1 sec interval 
between pulses. A negative pattern might, for 
example, be made up of 800 cycles/sec, 1000 cps, 
and 800 cps pulses in that order, while the positive 
pattern to which the animal was trained to respond 
would be the sequence, 1000 cps, 800 cps, 1000 eps. 
After complete bilateral ablation of the auditory 
cortical areas as determined by the evoked po- 
tential method (areas AI, AII, and Ep of Rose and 
Woolsey, J. Comp. Neur. 91: 441, 1949), the dis- 
criminatory habit was lost and could not be 
relearned. Discriminations which could be made 
on the basis of a simple change in frequency could 
be learned. After bilateral ablation of all auditory 
cortex except a small part of AII, the pattern 
discrimination habit was lost but was relearned. 
Approximately the same number of trials were re- 
quired for relearning as for the original preoper- 
ative learning. After bilateral ablation of most of 
AI (AII and a small remnant of AI remained 
intact), the pattern discrimination habit was re- 
tained. (Supported by a contract between the 
Office of Naval Research and the University of 
Chicago.) 


102. Effect of mode of leading on the con- 
figuration and electrical output of frog 
heart. H. W. DiseRENs (introduced by M. 
Mason GuEst). Dept. of Physiology, Univ. of 
Texas Med. Branch, Galveston. 

Increasing evidence has accumulated indicating 
that cardia¢ muscle, per se, possesses an inherent 
electrical pattern similar to that of the intact 
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heart. Studies in this laboratory have revéaled a 
polyphasic electrical output, similar to the ECG, 
with direct (intramyocardial) leading from tissue- 
cultured explants of embryonic chick heart. The 
size and configuration of the explant primarily 
influences the magnitude of the electrogram with 
little or no effect on configuration. Atrial patterns 
are similar to those obtained from ventricle. The 
present experiment was designed in an attempt to 
ascertain the effect of leading on the configuration 
of the multiphasic pattern obtainable from either 
intact heart or from excised fragments of heart 
muscle. Several variations in leading were em- 
ployed: a) three standard limb leads; 6) a pre- 
cordial lead; c) an electrode placed in both an 
atrium and the ventricle (intramyocardial leads) 
with left hind limb as reference’, d) an electrode in 
the atrium with the ventricle as reference point; 
e) an electrode in the isolated fragment of an 
atrium or ventricle with a reference electrode in 
the bathing fluid. Locations of the leads had little 
effect on the wave form derived from ventricle; 
however, as expected, the magnitude of the elec- 
trical output became greater when the electrode 
was placed in the ventricular muscle. With direct 
leads from the atrium the electrical output was of 
the same or greater polyphasic complexity than 
that of the ventricle, although usually the con- 
figuration closely resembled that of the ventricle. 


103. Clearance rates following intra-arterial 
injection of radioactive sodium as a 
measure of regional blood flow. Ernest L. 
Dosson,* GEorGE F. WaRNER,* NELLO Pace, 
CaROLINE R. FINNEY* AND MuRIEL E. Joun- 


ston.* Donner Lab., Univ. of California, 

Berkeley. 

Radioactive sodium has previously been used 
with the in vivo counting technique for the 
measurement of regional blood flow. Two general 
methods have been employed in evaluating the 
circulation in the extremities. The build up of 
activity in a region following an intravenous in- 
jection and the rate of removal (clearance) of a 
local injection into tissue have both been used. 
It has been found that the local injection method 
(S. 8S. Kety, Am. Heart J. 38: 321, 1949) is sensitive 
to the volume of the injection (G. F. Warner, 
E. L. Dobson, N. Pace, M. E. Johnston and C. R. 
Finney, unpublished data). By injecting radio- 
active sodium ion into an artery, a large portion 
of the injected material can be localized in the 
region supplied by the vessel due to the rapid 
exchange which occurs with the local sodium 
pool. Following such an intra-arterial injection, 
the rate of removal of this residual material gives 
an interesting picture of the regional blood flow. 
The rate of removal is not constant and is much 


more rapid than it is in the case of local injections. 
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The variation of tne removal rate with time can 
be explained on the basis of differing degrees of 
vascularity in the tissue. As might be expected, 
the systemic administration of epinephrine greatly 
increases the rate of removal of the radioactive 
sodium ion. (Supported in part by the Atomic 
Energy Commission and in part by the Office of 
Naval Research under contract N7onr-295/4.) 


104. Blood sugar and energy relationships in 
the bat during dehibernation. CHARLEs L. 
DopGEN* AND FRANK R. Bioop. Dept. of Bio- 
chemistry, Vanderbilt Univ. School of Medicine, 
Nashville, Tenn. 

Measurement of the body temperature of bats 
exposed to various ambient temperatures has 
shown that these mammals are properly termed 
heterotherms. They are essentially poikilothermic 
when hibernating, but maintain a roughly con- 
stant body temperature comparable to those of 
typical homoiotherms when awake and active. 
Bats of the genus Myotis were found to exhibit 
blood sugar levels during hibernation of 10-20 
mg %. During dehibernation, the blood sugar 
concentration rose with body temperature to 
levels above 100 mg % according to the equation: 
log hlood sugar = 0.053 X temperature (C.) + 
Constant. Bats which had been maintained in 
hibernation 5-6 months also showed an increase 
in blood sugar with rise in body temperature but 
at a slower rate (Slope = 0.029) than those ani- 
mals just starting hibernation. The close relation- 
ship between blood sugar and body temperature 
during dehibernation suggests a mobilization of 
glucose for energy from some readily available 
source such as glycogen. The liver glycogen during 
hibernation is only 1-2%, so offers a limited source 
of glucose for maintenance of blood sugar in an 
animal which does not partake of food during the 
winter months. Fat, with its high caloric value, 
might serve as a reservoir for the storage of energy 
but preliminary studies have shown that the body 
fat is low, even in animals in the early stages of 
hibernation. 


105. Pressor effects of TEA and hexameth- 
onium in man after partial ganglionic 
blockade. A. 8. Dontas* anp S. W. Hoosier. 
Dept. of Medicine, Univ. of Michigan Med. 
School, Ann Arbor. 

The development of tolerance to  hexa- 
methonium is accompanied by tolerance to TEA. 
Seven hypertensives were treated with subcu- 
taneous injections of hexamethonium 3-4 times 
daily in dosages varying from 30 to 100 mg/day. 
In all, the initial depressor TEA-response (to 
50-300 mg i.v.) was reversed within a few days, 
and recovered after cessation of therapy. Ad- 
ministration of hexamethonium or Pendiomide 
i.v. in doses having normally profound hypoten- 
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sive action resulted also in pressor effects in the 
supine position, occurring within a minute from 
the injection and lasting 5-15 min. This para- 
doxical response occurred sooner in the patients 
with impaired renal function or after splanch- 
nicectomy. Ganglionic blockade at the time of the 
test injections was present, but incomplete, as 
judged from the presence of only moderate ortho- 
static hypotension, enhancement of nor-epineph- 
rine effect, minimal depression of cold-pressor 
responsiveness, and no appreciable increases in 
resting foot-blood-flow, as measured by venous 
occlusion plethysmograph. Furthermore, the test 
injections elicited definite increases in blood flow 
suggesting persistence of sympathetic tone to the 
feet. Other effects of TEA are not affected during 
this period, such as changes in venous pressure, 
heart rate, and muscle blood flow, although the 
latter occasionally shows less increase. It is con- 
cluded that while the reason for this paradoxical 
effect was not determined, it may be important 
in explaining the development of tolerance to 
ganglionic blockade. 


106. Effects of acute respiratory acidosis on 
renal tubular absorption of bicarbonate. 
Puitie J. DorMAN AND W. JAMES SULLIVAN 
(introduced by JouN MacLeop). Dept. of Physi- 
ology, Cornell Univ. Med. College, New York 
City. 

In experiments on 8 dogs, sodium bicarbonate 
yas infused at rates sufficient to maintain plasma 
concentrations between 35 and 45 mM/liter. Two 
initial control periods with the dog respiring room 
air were followed by two periods of respiratory 
acidosis induced by the inhalation of 12% CO.— 

88% oxygen. A final series of two control periods 

completed the experiment. In each instance the 

renal tubular reabsorption of bicarbonate in- 
creased during respiratory acidosis, whether ex- 
pressed in terms of millimol/min or millimol/100 

ml of glomerular filtrate. The increases averaged 

about 25%. In a second series of experiments on 3 

dogs, plasma bicarbonate concentration was ele- 

vated in stepwise increments from normal levels 
to 50 mm/liter. In the control experiment of each 
pair of this series the animal breathed room air. 

In the second experiment the animal inhaled the 

CO.-oxygen mixture throughout. Over the entire 

range of plasma concentration reabsorption of 

bicarbonate was greater in the latter experiment. 

Further studies in progress are designed o 

evaluate the relative importance of changes 

in arterial pCO versus changes in arterial pH on 
the reabsorptive mechanism. 


107. Influence of hyaluronidase on absorption 
of plasma substitutes given subcutane- 
ously. Louris B. Dorrit AND WILLIAM J. Pyues.* 
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Depts. of Biochemistry and Medicine, St. Luke’s 

Hosp., New York City. 

One hundred milliliters of 6% clinical dextran 
in 0.9% NaCl was injected subcutaneously into 
th: dorsum of each of 10 rabbits (average weight 
3.5 kg). The same dose, but containing 100 vis- 
cosity units of commercial hyaluronidase (freshly 
mixed from lyophilized material), was similarly 
injected into each of a second group of 10 rabbits. 
Blood was collected at intervals by incising the 
marginal ear vein after xylol-hyperemia, in the 
fasting state. Serum dextran concentrations were 
determined by a modification of the anthrone 
method of Bloom and Willcox. The average values 
in mg/100 ml in the dextran-injected animals 
(first) versus those in the dextran-hyaluronidase 
group (second, of each pair) at the specified 
intervals after injection were: control, 3. vs. 
4mg/100 ml; 14 hr, 3 vs. 6; 1 hr, 4 vs. 13; 2 hr, 5 vs. 
44; 4 hr, 27 vs. 98; 6 hr, 55 vs. 149; 24 hr, 277 vs. 
515; 48 hr, 501 vs. 591 mg/100 ml. The absorption 
of dextran is accelerated by hyaluronidase, the 
greatest difference being apparent at 24 hr. Re- 
sults are compared with those for other animal 
species. (This work was supported by a contract 
with the U. S. Air Force.) 


108. Relation of structure of adrenocortical 
steroids to antiphlogistic activity. THOMAS 


F. DouGHERTY AND G. L. SCHNEEBELL.* Dept. 
of Anatomy, Univ. of Utah College of Medicine, 
Salt Lake City. 

A series of closely related adrenocortical steroid 
hormones were tested for antiphlogistic activity 
by the loose connective tissue spread method 
(Dougherty, T. F., Recent Advances in Hormone 
Research, 1952). The following steroid hormones 
were tested: compound A_ (11-dehydrocorticos- 
terone acetate), compound § (17a-hydroxy-ll, 
2l1-acetoxydesoxycorticosterone), compound L 
(38-acetoxy-17a-hydroxyallopregnan-20-one) , com- 
pound E (11-dehydro-17-hydroxy-corticosterone), 
compound F (17-hydroxycorticosterone), com- 
pound DCA (11-desoxycorticosterone acetate), 
compound D (allo Pregnane-8 (8); 11 (8); 17 
(8):20 (?):21-pentol), 17 hydroxyprogesterone 
and Pregnenolone. Among these compounds only 
F, kK, B and S had antiphlogistic potency. The 
potency ratios determined by comparison of linear 
regression curves are F/B 2440, F/E 76.8, E/B 
31 8. The curve for compound § was not parallel 
to those for the other hormones. This suggests 
that the mechanism of action for this compound 
differs from that of the others. It may be surmised 
that S is converted directly to F by the tissue. 
Compound A possesses extremely slight anti- 
phlogistic potency. Structural activity relation- 
ships were studied by testing analogs of the active 
compounds. Data indicate that antiphlogistic 
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activity requires alpha beta unsaturation of Ring 
A. Also, hydroxy groups at C-11 or C-17 appear 
to be necessary. Maximum activity requires that 
both hydroxyl groups be present. DCA directly 
antagonizes antiphlogistic action of cortisone. 
(Supported by grant from the Med. Research and 
Develop. Board, Dept. of the Army.) 


109. Form of the dye curve for cardiac output 
determination. PHiLip Dow. Dept. Physiology, 
Med. College of Georgia, Augusta. 

Previously reported studies (Federation Proc., 
9, 33, 1950) on curves of arterial dye concentra- 
tion in humans after quick intravenous injection 
have been extended to similar curves recorded in 
dogs by continuous arterial blood densitometry. 
Injections were made by catheter into right 
ventricle or pulmonary artery (a few left ventricle) 
and all densities were recorded from transiently 
exteriorized carotid blood while the nembutalized 
dog was breathing oxygen. Large variations in the 
volume and pattern of blood flow were brought 
about by hemorrhage and by injection of epi- 
nephrine, isuprel, and rattlesnake venom. (Other 
aspects of these experiments were reported at the 
New York and New Orleans meetings.) From 
221 injections into 10 dogs, 148 curves were meas- 
ured and analyzed in the effort to discover com- 
mon characteristics. Analyses of total area, mean 
circulation time, and descending slope as fune- 
tions of the three measurements which can be 
made with ease and accuracy (appearance time, 
peak time, and peak concentration) show the 
same encouraging tendencies toward a prototype 
as reported for the human curves. They show also 
the same disappointing residuum of unexplained 
variability from the prototype, too frequently 
exceeding the 20% range loosely tolerated in 
much cardiac output methodology. The results so 
far dictate a reluctant pessimism about efforts to 
fit all likely variations of the curve with any 
practically profitable formulation. (Aided in part 
by a grant from the USPHS.) 


110. Resistance to breathing measured by 
driving the chest at 6 CPS. Artuur B. Du- 
Bots (introduced by J. H. Comrog, Jr.). Dept. 
of Physiology and Pharmacology, Grad. School of 
Medicine, Univ. of Pennsylvania, Philadelphia. 
A Lilly flowmeter and capacitance manometer 

are placed between the mouth of the subject and 

a bellows pump of sinusoidal stroke 19 ce ATPS 

and controllable frequency. At a mean frequency 

of 6.2 eps the mean flow is 0.29 1/see and the mean 
pressure measured at the time of the cycle when 
flow is maximum (volume and acceleration zero) 
is 1.1 em H2O, on 7 normal subjects. Because the 
peak pressure occurs at almost the same time as 
peak flow (phase lag of flow —5 to +9°) it appears 
that at this frequency the reactance is negligible. 
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At 2.4 eps the mean phase lag is —34°, and above 
10 eps a lead is again encountered due to com- 
pression of the air in the flowmeter and trachea. 
The pressures measured are in overcoming airway 
resistance and tissue viscance, including trans- 
verse movement between regions of unequal phase 
of motion. The figure is in agreement with one 
computed from Otis’ data on subjects R, B and 
D, of 1.14 em H,0 at .29 1/sec. 


111. Independence of dorsal and ventral root 
potentials in the spinal cord of frog. F. T. 
Dun (introduced by T. C. Rucu). Dept. of 
Physiology and Biophysics, Univ. of Washington 
School of Medicine, Seattle. 

An afferent volley sets up electrotonic potentials 
in dorsal and ventral roots of the spinal cord under 
light anesthesia (Barron and Matthews, J. 
Physiol., 92, 276, 1938). While stimulating and re- 
cording from the same root (D9), the slow electro- 
tonic potential was found to be irreversibly 
blocked by local trauma as by pulling out a 
neighboring root (D8). In many cases, where the 
elimination of the dorsal root potential was 
showed no great diminution either in its slow 
electrotonic potentials or in the motor discharges, 
when the dorsal root was stimulated. When the 
ventral root was stimulated, undiminished anti- 
dromic dorsal root potential was also obtainable. 
If the slow dorsal root potential represents the 
excitation of internuncial neurons, the discharge 
of the motoneurons, which could still last 15 to 
20 msec after the elimination of the slow dorsal 
root potential, may not be caused by internuncial 
impulses, but such discharge may represent a 
prolonged c.e.s. built up directly by a single 
volley of afferent impulses. This agrees with the 
conclusion reached by Bonnet and Bremer (Arch. 
internat de physiol., 52, 1-56, 1942.) from different 
experiments. 


112. Adrenal influence upon liver lipid frac- 
tions, glycogen and electrolyte content in 
rats. ABRAHAM Dury. Dorn Lab. Med. Research, 
Bradford Hosp., Bradford, Pa. 

Lipid fractions, glycogen, water and electrolyte 
content of liver and plasma, and plasma glucose 
were determined in intact, adrenalectomized, and 
adrenalectomized-ACE injected (0.4 ml Lipo-ad- 
renal extract) groups of rats; and in similarly 
prepared animal groups 30 minutes after the 
intravenous injection of 2 ml—50% glucose solu- 
tion. The difference between the means of each 
of the biochemical constituents which were de- 
termined in these groups was tested for statistical 
significance in a) the untreated intact group 
versus the two experimental groups, respectively ; 
and b) the respective means of each biochemical 
determination in the groups 30 minutes after the 
glucose infusion versus the untreated controls. 
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The results obtained in the untreated groups a) 
showed the following statistically significant dif- 
ferences between the intact and experimental 
groups: Adrenalectomized—the percentages of 
liver total and neutral fat content were lower 
whereas the remaining lipid fraction percentages 
were greater than the respective mean values of 
the intact group. Adrenalectomized-ACE group— 
the percentage of liver phospholipid content was 
lower and the percentages of total and free choles- 
terol were greater than those of the intact group. 
In the evaluation of the influence of the adrenal 
upon the different biochemical constituents of 
liver and plasma shortly after administration of 
intravenous glucose in intact, adrenalectomized, 
and adrenalectomized-ACE groups of rats, the 
following statistically significant differences be- 
tween means of the constituents measured and the 
untreated controls were found: In the intact 
group—the percentage of liver phospholipid, free 
cholesterol and lipid-P content were lower, and 
liver glycogen was greater than the untreated 
group. In the adrenalectomized group—the per- 
centage content of all liver lipid fractions were 
lower than the untreated group except the neutral 
fat which was not altered; and the plasma potas- 
sium concentration was significantly lower. In the 
adrenalectomized-ACE group—the changes in bio- 
chemical constituents were the same as those of 
the intact group after intravenous glucose, plus a 
significantly lower liver total cholesterol. 


113. Neuromuscular transmission in frog 
muscle. DexTeER M. Easton (introduced by 
H. D. Patron). Dept. of Physiology and Bio- 
physics, Univ. of Washington School of Medicine, 
Seattle. 

Endplate potentials (e.p.p.’s) which occur with- 
out curare in normal frog sub-mentalis muscle and 
in fatigued frog sartorius (Kuffler, Federation 
Proc., 11, 87, 1952) were recorded with external 
and intracellular electrodes. With external elec- 
trodes which record negative e.p.p.’s, representing 
the summated responses of many cells, successive 
e.p.p.’s in a train increased in height at a rate 
depending on the frequency of nerve stimulation. 
Successive positive e.p.p.’s recorded intracellu- 
larly behaved similarly. The initial e.p.p. of each 
train varied in height according to electrode 
position, but no intracellular potential was larger 
than 20 mv when measured from its foot. During 
a train, individual e.p.p.’s did not become any 
larger than this, although superimposed on pro- 
gressive depolarization of the membrane. With 
stimulation at 50-100/sec, depolarization occas- 
sionally reached 50% of resting level (80-90 mv) 
before a propagating muscle action potential 
was produced. Spikes appeared after 0-7 e.p.p.’s, 
and arose 0-3 msec after the start of any particular 
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one. When obscured by muscle spikes, e.p.p.’s 
were readily revealed by tripling the Mg** con- 
centration of the Ringer’s solution. Spikes were 
immediately restored when _ corresponding 
amounts of Ca**+ were added, or when normal 
Ringer was substituted. The stage between e.p.p. 
and spike is a critical one with a low safety factor 
and blockade occurs not only from excess Mg** 
but under conditions close to the physiological 
range. 


114. Hydrostatic behavior of vascular column 
during tumbling. R. EpELBERG, H. 8. WEIss 
AND P. V. CHARLAND (introduced by J. W. 
Wiuson). Aero Med. Lab., Wright Air Develop. 
Center, Wright-Patterson AFB, Ohio. 

During emergency escape from high speed air- 
craft, there often occurs a head-over-heels tum- 
bling which may produce radial accelerations as 
high as 25 g, acting in opposite directions at each 
end of the body. The hydrostatic pressures devel- 
oped in the vascular column should increase with 
the square of the distance from the center of rota- 
tion, a prediction validated by experiment, and the 
absolute pressure at any point would be expected 
to equal the central pressure plus the hydrostatic 
increment. However, when dogs were rotated on a 
spin-table with the center of rotation through the 
heart at speeds which either reduced or virtually 
eliminated cardiac output, peripheral pressures 
were considerably lower than expected. One pos- 
sible explanation was the development of sub- 
atmospheric pressures at the center of rotation. 
Sub-ambient pressures at head level during posi- 
tive acceleration have been reported (Henry, 
Gauer, Kety and Kramer, 1951) and in fact the 
pressures measured at the center of rotation by 
intra-aortic catheterization of the dogs fell as 
low as 80 mm Hg sub-ambient. They agree closely 
with the central pressures calculated from perinh- 
eral measurements. Further, when water-filled 
columns of comparable dimensions were rotated, 
central pressures as low as 250 mm Hg below 
ambient were developed. Lastly; at moderate 
speeds, when some cardiac output is still main- 
tained and the flow precludes an interrupted 
column, it is necessary to assume the develop- 
ment of sub-atmospheric central pressures to 
account for the low peripheral pressure values. 


115. Anethole and adrenal cortical function. 
ABRAHAM EpELMANN. Brookhaven Natl. Lab., 
Upton, N. Y. 

Anethole has been shown to antagonize glu- 
coneogenic activity of adrenal cortical extract. 
To determine whether this antagonism involved 
other adrenal activities, salt-maintained adren- 
alectomized rats were given DOCA (1-2 mg), 
DOCA (1-2 mg) and anethole (100 mg) or anethole 
alone (25-100 mg) and the percentage retention of 
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a dose of NaCl was determined. It was found that 
not only was the retention of Na by DOCA not 
antagonized by anethole, but as little as 50 mg of 
anethole by itself caused retention of 30% of the 
administered Na. However, no effect was observed 
after 25 mg of anethole. It appears therefore that 
as far as these two adrenal cortical activities 
(gluconeogenesis and Na-retention) are concerned, 
anethole specifically antagonizes gluconeogenic 
activity. Anethole might possibly be used to 
titrate the gluconeogenic activity of the adrenal 
of the rat in vivo. 


116. Tolerance to hemorrhage in the newborn 
animal. H. E. Eperstrom. Dept. of Physiology 
and Pharmacology, Univ. of North Dakota School 
of Medicine, Grand Forks, and. Dept. of Physi- 
ology, St. Louis Univ. School of Medicine, St. 
Louis, Mo. 

Under ether anesthesia dogs from 1 day to 6 
months of age were subjected to a single rapid 
hemorrhage by cardiac puncture. No treatment 
was given following the procedures. The maximum 
volume of blood withdrawn was 5% of the body 
weight, and the minimum was 1%. In a group of 19 
newborn dogs 1 to 2 days old subjected to 5% 
hemorrhage, 7 survived for 24 hours or longer. 
In the same age group, 16 dogs were given 4.5% 
or less hemorrhage. Seven of this group survived. 
As death sometimes followed rather small hemor- 
rhages, factors other than blood loss, probably 
cardiac trauma, may have been the cause of death 
in some animals. A group of 34 older animals, 
ranging in age from 10 days to 6 months, were 
also subjected to 5% hemorrhage. Only 1 animal, 
13 days of age, survived in this group. Reasons for 
the greater tolerance to hemorrhage observed in 
the newborn animal may be due to the high 
resistance to anoxia found in young animals by 
many experimenters. Previous blood studies by 
the author (EDERSTROM AND B. DEBorER. Anat. 
Rec. 94: 663, 1946) indicated that the newborn dog 
had a higher red cell count hematocrit, and 
hemoglobin for a few days after birth than at any 
subsequent age up to 6 months. This condition 
may also contribute to the high resistance of the 
newborn dog to hemorrhage. 


117. Action of anesthetics on glucose con- 
sumption of sympathetic ganglia. CHARLES 
Epwarps* AND MartTIN G. LARRABEE. Jenkins 
Labs. of Biophysics, Johns Hopkins Univ. and 
Hosp., Baltimore, Md. 

Previously reported measurements of rate of 
oxygen consumption in sympathetic ganglia failed 
to support the hypothesis that anesthetics modify 
the functional properties of neurons by disturbing 
their metabolism. The experiments described be- 
low suggest that depression of transmission by 
anesthetics may, however, be correlated with 
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increase in rate of glucose consumption. Excised 
rat superior cervical ganglia were kept in a gas 
phase containing 5% CO2 and 95% Os» and dipped 
for a few seconds each minute into 25 ul of a 
physiological solution containing glucose. After 
about one hour the solution was analysed for 
residual glucose. This was done by drying the 
sample, redissolving in 0.05 ml of oxygenated 
solution containing glucose oxidase, and finally 
measuring, with a polarized platinum electrode, 
the oxygen concentration remaining after oxida- 
tion of the glucose. Pentobarbital increased the 
rate of glucose uptake; the increase was pro- 
portional to the degree of block of transmission. 
Concentrations of amyl alcohol and chloretone 
known to affect transmission in rabbit and cat 
ganglia accelerated glucose consumption of rat 
ganglia; the action of these agents on transmission 
has not yet been studied in rat ganglia. On the 
other hand, levels of iodoacetate which affected 
transmission in rat ganglia slowed glucose uptake. 


118. Simple method for splicing the common 
bile duct into the duodenum of the rat. 
L. E. Epwarps anp J. L. GarBer.* Dept. of 
Physiology, Med. College of Virginia, Richmond. 
A simple method has been devised to splice the 

common bile duct into several regions of the 

duodenum. Seventy-five successful operations 
have been performed. It was found that the 
common bile duct enlarged when the splice was 
made into the pyloric region. The duct remained 
open and had no constricted area near its duo- 
denal opening. Dilation did not ocur if the splice 
was made into the duodenum 1 or more em below 
the pyloric region. Since all pancreatic ducts 
empty into the common bile duct, pancreatic 
secretion can be prevented from going into the 
duodenum by tying off that portion of the com- 
mon bile duct where the pancreatic ducts enter. 

The use of this technique in the study of digestion, 

free from pancreatic secretion, will be discussed. 


119. Antispasmodic action of quarternary de- 
rivatives of B-hydroxy acids. MELVIN H. 
EHRENBERG* AND E. W. BLANCHARD. Schieffelin 
Research Labs., Schieffelin & Co., New York City. 
A previous communication from this laboratory 

on the antispasmodic activity of basic esters and 

quaternary derivatives of B-hydroxy acids showed 
that the state of the nitrogen atom and the groups 
attached on the nitrogen atom greatly influences 
the type of activity and the potency of the com- 
pounds. Additional observations will be presented 
on the general pharmacology as influenced by the 
latter criterion. Employing standard techniques 
our compounds were tested for mydriatic, an- 
algesic, sialagogic, cardiovascular and antispas- 
modic effects. 

It was observed that the substitution of a 
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methosulfate group for the methohalide on the 
nitrogen component produces a new type of 
activity, namely, ganglionic blockade. This gan- 
glionic blocking effect is further influenced by the 
ratio of methy] and ethyl groups on the quaternary 
nitrogen. Thus, #187, B-diethylamino-methy] (1- 
hydroxycyclohexyl) phenyl acetate methosulfate 
exhibited a stronger and longer ganglionic block- 
ing effect than B-dimethylaminomethyl (1-hy- 
droxycyclopentyl) phenyl acetate methosulfate 
or its dimethylaminoethyl analogue. Compound 
#187 exhibited an activity equal to TEA in two 
tests, carotid sinus reflex and nicotinic effect of 
acetylcholine, and much superior to TEA in 
vagal blockade effects. There were no significant 
differences in the toxicity of the compounds. The 
monomethyl methosulfate derivative exhibited 
greater antispasmodic and ganglionic blocking 
activity than either the di- or tri-methyl an- 
alogues. 


120. Effects of acute respiratory acidosis on 
electrolyte excretion in man. J. R. ELKINTON, 
R. B. Stncer,* E. 8. BARKER* AND J. K. CLARK." 
Univ. of Pennsylvania School of Medicine, Phila- 
delphia. 

In six normal subjects, while blood pH and 
plasma CO: content were determined, and CQ; 
pressure and buffer base concentration were cal- 
culated, before, during, and after inhalation of 
7.5% COs for approximately 30 minutes. The 
average change in pH was —0.09, in plasma CO: 
+ 1.7 m/I, in whole blood buffer base —1 mEq/l, 
and pCO: + 12 mm Hg; these changes are char- 
acteristic of primary respiratory acidosis. In the 
five subjects whose control urines had been ren- 
dered approximately neutral by prior loading 


with NaHCO; the urinary pu fell and the titrat- § 


able acidity rose. At the end of the CO: inha- 
lation, the average changes inelectrolyte excretion 
rates over the individual mean control values in 
uwEq/min, were as follows: HCO, —63, PO,” 
+10, K+ —71, NH* +8, (Nat —Cl-) +5. Absolute 
Na and Cl excretion rates were less consistent but 
tended to rise. These changes more or less per- 
sisted throughout the 60- to 90-minute periods of 
observation following the end of the CQ: inha- 
lation. The findings are opposite in direction to our 
observations during acute respiratory alkalosis 
(J. Clin. Investigation 31: 663, 1952); and together 
with those experiments indicate that in re- 
spiratory acid-base disturbances, the urinary ex- 
cretion of bicarbonate correlates positively with 
blood px and not with plasma bicarbonate con- 
centration and amount of bicarbonate filtered. 
They also indicate that potassium predominates 
in the renal cation response, having a reciprocal 
relation to hydrogen ion. Thus, constituents 0 
intracellular fluid appear to play a major role in 
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buffering the effects of primary respiratory dis- 
turbances, as well as of metabolic disturbances, 
in acid-base equilibrium. 


12!. Sueccinylcholine antagonists. C. H. Eu.is, 
A. L. Wnuck* anp E. J. DE BreEr.* Wellcome 
Research Labs., Tuckahoe, N. Y. 

Succinylcholine presumably acts at the my- 
oneural junction like an excess of acetylcholine. 
Compounds which increase acetylcholine action 
should intensify succinylcholine blockade, and 
substances which interefere with acetylcholine 
action should antagonize succinylcholine. Anti- 
cholinesterases like physostigmine markedly in- 
crease the duration of succinylcholine blockade. 
Tensilon has only slight anticholinesterase ac- 
tion, yet clearly enhances the nicotinic action of 
injected acetylcholine and markedly prolongs suc- 
cinylecholine paralysis. Atropine, which antago- 
nizes only the muscarinic effects of injected 
acetylcholine, shows no antisuccinylcholine ac- 
tivity. De Beer, et al. (Ann. N. Y. Acad. Sc. 54: 
362, 1951) reported that sympatholytics like 833 F 
and ganglionic blocking agents like hexametho- 
nium are prophylactically antagonistic to suc- 
cinylcholine. Inasmuch as sympatholytic action 
is more intimately related to the nicotinic action 
of acetylcholine than to its muscarinic activity, 
the enhancement of succinylcholine by com- 
pounds which potentiate the nicotinic action of 
acetylcholine has suggested that antagonism of 
succinylcholine may be related only to the an- 
tagonism of the nicotinic action of acetylcholine. 
Among a large number of compounds screened 
for antagonism of the pressor response to acetyl- 
choline in atropinized dogs it was found that some 
benzhydryl piperazines are quite active. Twelve 
derivatives in this series have been studied. Good 
} correlation was found between duration and in- 
tensity of inhibition of pressor responses to acetyl- 
choline in atropinized dogs and duration and 
intensity of antisuccinylcholine action in cat 
gastrocnemius-sciatic preparations. Quaterniza- 
tion of the piperazine nitrogen is essential for 
antisuccinylcholine activity within the series of 
compounds studied but the size of the substituents 
is also important. These compounds are active 
both prophylactically and restoratively, and are 
roughly five times more effective than 883 F. 


122. Iron turnover, rates and pathways. PAUL 
J. ELMLINGER (introduced by JoHn H. Law- 
RENCE). Donner Lab. of Med. Physics, Univ. of 
California, Berkeley. 

Normal subjects and patients with various 
diseases have been studied by the combined serial 
blood and tissue radioactivity measurements after 
labeling the circulating plasma iron with intra- 
venous Fe®® globulin. In contrast to the mixing 
curves reported for Na* and I%!, the mixing 
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curves for Fe**® globulin show no component 
indicative of general diffusion out of the vascular 
system. The blood volume and plasma volume 
may be conveniently determined independently 
of a centrifugated hematocrit by extrapolation to 
zero of the first definite (after mixing) component 
in the time-concentration graphs of whole blood 
and plasma radioiron. Ordinarily, the iron turn- 
over rate for hemoglobin, or red cell, iron is 
derived using the product of the plasma iron 
turnover rate and the fraction of injected radio- 
iron in cells. The portion of the injected radioiron 
present in red cells increases from less than 1% at 
12 hours after injection to 80-95% at 30 days. 
The importance of determining which day’s value | 
to use is obvious. It is believed that the graph of 
the marrow site radioactivity vs. time may be 
used to determine which point on the graph of 
red cell radioactivity will give a valid estimation 
of the portion of the plasma iron turnover rate 
attributable to iron turnover associated with 
maintenance of the total red cell volume. (Lantern 
slides will be presented showing data from normal 
subjects, a patient with hemochromatosis, one 
with rheumatoid arthritis before and after corti- 
sone and one with lymphocytic leukemia before 
and after splenectomy. ) 


123. Failure of Prostigmine to block func- 
tional inhibition of flexion reflex. J. D. Em- 
ERSON,* J. M. BRUHN AND G. M. Emerson.* 
Dept. of Physiology, Med. College of Alabama and 
Univ. of Alabama School of Dentistry, Birmingham. 
We have previously shown that repeated elicita- 

tion of the hind leg flexion reflex in the intact 

unanesthetized dog and cat, by trains of electrical 
stimuli to the foot 1 to 3 sec in duration and 
spaced at 1-minute intervals, leads to the develop- 
ment of a major decrement in the response mag- 
nitude. If the stimulation is continued long 
enough, the response magnitude can usually be 
reduced from a maximal level to zero in a single 
session (120-250 presentations of the stimulus). 
The response decrements established in this man- 
ner are retained for periods of as long as several 
months, suggesting the possibility that an in- 
hibitory neural circuit has been established. An 
apparently similar decrement in the magnitude 
of the flexion reflex has been reported by James 

and Ginsburg (J. Comp. & Physiol. Psychol. 42: 

6, 1949) who found that prostigminization restored 

the response to original or supraoriginal magni- 

tudes. In 14 experiments on animals in which the 
depression of the flexion reflex had been estab- 
lished in previous training sessions, we have given 

Neostigmine (25 yug/kg, 4 exper.), (55 ug/kg, 6 

exper.), (110 ug/kg, 4 exper.) without any ap- 

preciable change in response magnitude. In all 

14 cases, the electromyographic response was 
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still significantly depressed at the 0.1% level 
of confidence, 30 minutes after injection of the 
Neostigmine. Massive fasciculation, bradycardia 
and salivation occurred in all animals at all three 
dose levels. 


124. Species differences in plasma phospho- 
lipid levels as influenced by whole-body 
x-irradiation. CeciL ENTENMAN, R. A. NEVE 
AND CLINTON A. OLMSTEAD (introduced by L. L. 
BENNETT). Biochemistry Branch, Biological and 
Med. Sciences Div., U.S. Naval Radiological De- 
fense Lab., San Francisco, Calif. 

Plasma phospholipid levels have been deter- 
mined in the rabbit, dog, mouse, guinea pig and 
rat at various times following the administration 
of whole-body x-irradiation. Increases in plasma 
phospholipid levels were noted in all species 
studied, however, the time of onset of the changes 
varied in different species. Further, the sig- 
nificance of the increase was obscured by the 
increase which occurs on simple fasting in the 
mouse and the guinea pig. The changes in phos- 
pholipid levels can be correlated to the onset of 
death of the animal. This is in agreement with 
Rosenthal who reported that increased opales- 
cence of opalescent plasma of irradiated rabbits 
was related to their ultimate death and with the 
work of Gofman and associates who related the 


change in low-density lipoproteins to the subse- 
quent death of the irradiated animal. 


125. Origin of the heart sounds (motion pic- 
ture with sound recording). H. E. Essex, 
H. L. Smitru* anp E. J. Baupges. Mayo Clinic 
and Mayo Fndn., Rochester, Minn. 

The behavior of the cardiac valves of the iso- 
lated beating mammalian heart has been pre- 
sented previously. It was shown that the first 
heart sound was coincident with the closure of 
the mitral and tricuspid valves and completely 
disappeared upon their extirpation. It was possible 
to record the second sound by activating and 
inactivating the aortic valves by altering the head 
of pressure of the perfusion fluid supplied to the 
heart. With the inactivation of the aortic valves 
the second sound disappeared but the first sound 
could be heard distinctly. When the perfusion 
pressure was reduced and the aortic valves again 
were opening and closing both the first and second 
sounds were heard. It seems clear from this 
evidence that the origin of the first sound is 
principally the closure of the mitral and tricuspid 
valves and that of the second sound is the closure 
of the aortic valves. The ensemble of apparatus 
required for amplifying the heart sounds was 
similar to that used previously except that the 
microphone was not placed in contact with the 
heart. Instead the rubber covered microphone 
was submerged at the bottom of a plastic con- 
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tainer with the sensitive side upward. The apex 
of the perfused heart was submerged to within 
14 inch of the microphone and this gave adequate 
sound coupling between the heart and the micro- 
phone. 


126. Relationship between mouth, skin and 
arterial blood temperature. GERALD H. Eur- 
MAN* AND MILTon MENnpD.Low!ITz. Mt. Sinai Hosp., 
New York City. 

Twenty-eight male patients selected as available 
in a hospital for chronic diseases were subjected 
to fixed room temperatures within a controlled 
range of from 15 to 30°C. Room temperature during 
any particular study varied no more than 2°C. 
Room temperature during any particular study 
varied no more than 2°C. Some of the patients 
were studied on two and one on three separate 
occasions. Digital skin and radial arterial blood 
temperatures were determined thermo-electrically 
and mouth temperature was measured with an 
ordinary clinical thermometer. Below a skin tem- 
perature of 25°C. radial arterial blood temperature 
no longer corresponded to mouth temperature 
predictably, whereas above this level. arterial 
blood temperature was 0.6°C. (mean) below mouth 
temperature, the differences being scattered over 
a 1.7° range. Digital arterial blood temperatures 
were measured indirectly in six patients by deter- 
mining the point of transition from heat elimina- 
tion to heat absorption in the digital calorimeter 
at successive temperatures ranging from 33° to 
38°C. Within the range studied these digital 
arterial blood temperatures corresponded well 
with those of the radial arterial blood. If the 
calorimetric method is to be employed for meas- 
uring blood flow prior to inhibition of sympathetic 
nerve discharge, room temperature must be regu- 
lated so that digital skin temperature is above 25° 
and preferably near 29°C. 


127. Effect of pyridoxine deficiency on anterior 
pituitary gonadotrophic content. HERBERT 
M. Evans, ExvorseE Wooten,* MarsorieE M. 
NELSON* AND Miriam E. Simpson. Inst. of 
Experimental Biology, Univ. of California, Berke- 
ley. 

Stock female rats of the Long-Evans strain 
were placed on the Be-deficient diet containing the 
vitamin antagonist, desoxypyridoxine, at 80-85 
days of age. After 60-65 days of deficiency the 
animals were autopsied and the anterior lobe of 
the pituitary dissected out, weighed and suspended 
in isotonic saline with 2% butanol. Immature 
hypophysectomized female rats, 2-3 weeks post- 
operative, were used in a 96-hour test with 4 daily 
injections. Anterior pituitaries from normal ani- 
mals of the same age maintained on a stock diet 
were assayed in the same manner. The results 
show that the Be-deficient animal has a great 
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increase in pituitary gonadotrophic content in 
comparison with that of the normal. This increase 
is 5 times the normal amount when expressed as 
activity per pituitary and 7-8 times the normal 
when expressed as activity per mg tissue. Histo- 
logical studies demonstrate that this increase is 
almost entirely due to the change in FSH content, 
one Be-deficient pituitary resulting in minimal 
follicular stimulation in the ovary of the hypophy- 
sectomized rat whereas 5 normal pituitaries are 
required for the same effect. In contrast, the 
ICSH or LH content shows little change, al- 
though the Be-deficient pituitary may contain 
slightly more. 


| 128. Fat composition and oxygen consump- 
tion of marrow from fed and starved rabbits. 
JoHn D. Evans. Dept. of Physiology, Temple 
Univ. School of Medicine, Philadelphia, Pa. 
Spectrophotometric analyses of fat extracted 
from the bone marrow of fed and starved rabbits 
have been made. Alcohol-ether extractions reveal 
a decrease in percentage and in total marrow fat 
after starvation, and detailed examination shows 
an absolute decrease in the amounts of oleic, 
linoleic, linolenic, arachidonic and pentaenoic 
acids as well as in the saturated fatty acids. In the 
present observations, the polyunsaturated fatty 
acids, constituting an average of 37.7% of the 
total marrow fat of fed animals, disappear as 
rapidly during the period of starvation as do the 
fully saturated fatty acids. The percentage of 
pentaenoic and arachidonic acids in marrow from 
starved animals appears to exceed that of nor- 
mals. In vitro oxygen consumption studies 
performed on the same marrows as those spectro- 
photometrically examined show the oxygen utiliza- 
tion rate to be generally higher in marrows from 
starved than from fed rabbits. No direct relation 
exists between rate of oxygen uptake and the 
concentration of any individual fatty acid. The 
present study shows clearly that though fat may 
be important for the oxygen consumption of 
rabbit marrow in vitro, it does not constitute the 
limiting factor for its rate of oxygen utilization. 


129. Effect of intracellular injections on mem- 
brane potential of muscle fibers. GERTRUDE 
FaLk (introduced by Arno B. LuckHarRpDT). 
Neuropsychiatric Inst., Univ. of Illinois, Chicago. 
Micro-amounts of substances have been injected 

into single muscle fibers’ (frog sartorii) and their 

effects on the resting membrane potential fol- 
lowed. The same capillary electrode used for 

Measuring potential (Ling and Gerard) served 

for injecting 10-* to 10° ce = (20 to 100 w)*. A 

constant pressure was applied to the hank of the 

tube from a nitrogen tank and the diameter in- 
crease with time followed for a droplet ejected 
under oil. The flow proved constant for each 
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needle, so that surface tension errors did not 
occur. Membrane potential falls with increased 
outside Kt, in good agreement with the prediction 
of the Nernst equation (Ling and Gerard), and 
might be expected to rise with increased inside 
Kt. Injection of 3 m KCl, however, lowered the 
potential by 2-4 millivolts. This could be due to 
the Cl-, with a membrane permeable to both ions; 
but injection of 3 m NaCl produced no change. 
Neither salt caused a visible contraction or change 
in appearance. An improved technique for filling 
microelectrodes, by a prior cleaning of the needles 
in a corona discharge, made boiling unnecessary 
and heat labile substances could be injected. 
ATP, 10-* to 10-? m in 3 m KCl, either roughens 
the membrane so that the needle cannot pene- 
trate, or abolishes the potential so that penetra- 
tion is not documented. Since opacity is increased 
and since similar effects were seen with azide 
(Jenerick and Gerard, 1953), an ATP-ase in- 
hibitor the former seems more probable. Results 
will be reported with creatine phosphate and 
other intermediates. inhibitors, and drugs. (Por- 
ter fellow, ONR contract.) 


130. Combined effect of tetraethylammonium 
chloride and hypoxia on intestinal motility 
in rats. H. S. Fane,* Davin W. Nortuup AnD 
Epwarp J. Van LiERE. Dept. of Physiology, 
School of Medicine, West Virginia Univ., Mor- 
gantown. 

It has been previously shown that tetraethyl- 
ammonium chloride (TEA) and hypoxia each 
depress the propulsive motility of the small in- 
testine of rats the TEA presumably by blocking 
extrinsic nerve, influences the mechanism for 
hypoxia not being clear. In the present study, the 
two were used together, TEA at two dosage levels: 
20 and 40 mg/kg, and hypoxia at two degrees of 
severity: pO2 of 80 and 53 mm Hg. The rats were 
given 2 cc of a charcoal slurry by stomach tube, 
the drug (when given) was administered intra- 
peritoneally, hypoxia (when used) started in a 
decompression chamber 10 minutes after intuba- 
tion. The animals were killed 40 minutes after 
intubation and the distance traversed by the 
charcoal trough the gut was measured. The com- 
bined effect of TEA and hypoxia was in each case 
greater than the effect of either alone, indicating 
that hypoxia has effects on the intestine other, 
than those on its extrinsic nerve supply, since it 
further depresses motility after ganglionic block- 
ing by TEA. 


131. Steroids in adrenal venous blood of the 
dog. Gorpon L. Farre.t (introduced by 
GrorGceE Sayers). Dept. of Physiology, Western 
Reserve Univ., Cleveland, Ohio. 

Dog adrenal venous blood, 3500 ml, were ex- 

tracted with chloroform, partitioned between 70% 
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ethanol and hexane and chromatographed on 
paper by the technic of Zaffaroni. Kendall’s F and 
B were present in concentrations of 147 and 47 
ug/100 ml respectively. Five substances more 
polar than F were present in trace quantities. 
Five substances less polar than F but more polar 
than B were isolated. The first and most polar 
(concentration 5 wg/100 ml) reduced AgNOs, ab- 
sorbed at 230 mu, and gave a 340 my peak with 
phenylhydrazine (characteristic of A‘,3-ketoste- 
roids without the 17 ,21-dihydroxy-20-ketone con- 
figuration). The second (3 yug/100 ml) appeared 
to be a A‘,3-ketone with a 17,21-dihydroxy-20- 
ketone configuration. The third (quantity not 
determined) exhibited a pink color in sulfuric 
acid; it did not absorb in U.V., react with phenyl- 
hydrazine or reduce AgNO;. The fourth (quantity 
not determined) retarded AgNO; reduction ab- 
sorbed at 215 and 265 muy; it did not react with 
phenylhydrazine. The fifth (15 »g/100 ml) chro- 
matographed close to B reduced AgNO; absorbed 
at 240 muy, gave a peak at 400 my with phenyl- 
hydrazine (characteristic of 17,21-dihydroxy-20- 
ketones), and exhibited maxima at 290 and 535 mu 
in sulfuric acid; it was tentatively identified as 
Reichstein’s S. Two substances less polar than 
B were isolated. The first (16 ug/100 ml) reduced 
AgNO; absorbed at 235 my, and exhibited a 


maximum at 340 my with phenylhydrazine. The 


second (18 wg/100 ml) absorbed at 235 my, did not 
reduce AgNO; or react with phenylhydrazine. 


132. Influence of salicylic acid isomers on 
melting temperature of gelatin and oxy- 
polygelatin. Grorce A. FEIGEN anp I. L. 
Trapani.* Dept. of Physiology, Stanford Univ., 
Stanford, Calif. 

The influence of ortho-, para- and meta-hy- 
droxybenzoates in reducing the melting tempera- 
tures of U-Cop-Co gelatin and oxypolygelatin 
S-144 (Baxter) was investigated by a method 
previously described (Ann. Interim Rept., ONR 
N-6 25137, March 1952). Quintuplicate determina- 
tions were made for 1, 3 and 5% concentrations 
of each protein, in the presence of 0, 0.2, 0.6 and 
1.0% of the several hydroxybenzoates. The experi- 
mental error of the determinations was +0.05- 
0.10°C. Melting temperatures of the additive-free 
materials were found to be 24.69°, 26.50° and 
27.82°C. for 1, 3 and 5% gelatin respectively: 
under the same conditions oxypolygelatin solu- 
tions gave values of <0.5°C., 4.25°C. and 12.94°C. 
All of the additives reduced the melting tempera- 
tures of the gelatin and oxypolygelatin samples 
in direct relation to the hydroxybenzoate con- 
centration and in every instance the orthohydroxy- 
benzoate (salicylate) was found to have the 
greatest effect. Equimolar hydroxybenzoate con- 
centrations produced a greater absolute reduction 
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in the melting temperature of 5% oxypolygelatin 
than of untreated 5% gelatin; comparisons ai the 
lower protein concentration are precluded by the 
fact that all oxypolygelatin samples containing 
hydroxybenzoates melted below the limits of the 
apparatus, 0.5°C. If the melting point of a gel is 
determined by the concentration of cross-links it 
is apparent from the different dependence of 
melting-point on protein concentration that oxy- 
polygelatin has fewer groups available for protein- 
protein interaction than gelatin. The superiority 
of salicylate in depressing the melting-point is 
probably related to the fact that the hydroxy] 
group forms an internal hydrogen bond with the 
adjacent carboxyl which restricts its interaction 
with solvent molecules. (These studies were per- 
formed under contract ONR N-6 25137 between 
Stanford Univ. and the Office of Naval Research.) 


133. Effects of severe hypoxia upon plasma 
electrolytes and renal function in dogs. 
FREDERICK P. FERGUSON AND DieETRICH C. 
Smitu. Dept. of Physiology, School of Medicine, 
Univ. of Maryland, Baltimore. 

Effects of hypoxia, produced by decompression 
to a simulated altitude of 30,000 feet for 90 min- 
utes, have been studied upon unanesthetized dogs. 
Particular attention has been given to alterations 
in plasma electrolytes and renal function. Plasma 
potassium concentration consistently decreased 
(av., 19%) during the first 30 minutes of decom- 
pression and remained at the low level throughout 
the rest of the period. Plasma sodium remained 
unchanged. Hematocrit values increased (av., 
5%) during the first 30 minutes and remained 
elevated throughout the rest of the decompression 
period. The eosinophil count showed a downward 
trend during decompression, although the effect 
was not marked. However, blood samples taken 
90 minutes after the animals had been returned 
to atmospheric pressure showed a significant de- 
crease in eosinophils. In the kidney, glomerular 
filtration rate showed no significant change during 
decompression, but urine flow decreased markedly 
in most experiments (av., 44%), indicating an 
increased tubular reabsorption of water. Effects 
upon sodium excretion were inconsistent, an in- 
crease being noted in about one-half of the exper'- 
ments, a decrease or no change in the remainder. 
The data do not indicate that increased sodium 
excretion, when observed, was due to actual de- 
pression of tubular reabsorption of sodium. Pc- 
tassium excretion consistently increased (av, 
30%) during decompression. Since this effect oc- 
curred simultaneously with decreased potassium 
filtration, it indicates a decreased tubular re- 
absorption and/or increased tubular secretion of 
potassium during decompression. 
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134. Cardiac output in monkeys. Car. B. 
FERREL,* M. Don TuRNER* AND Ricuarp R. 
OvERMAN. Dept. of Physiology and Inst. of 
Clin. Investigation, Univ. of Tennessee College of 
Medicine, Memphis. 

Following instantaneous injections of T-1824 + 
Na*, T-1824 + K*, or T-1824 into Macacus mulata 
monkeys, rapid serial arterial blood sampling 
and analysis allows for an accurate construction 
of early disappearance curves of these materials 
for determining the cardiac output. Plotting con- 
centration of injected material/ec of plasma 
divided by concentration of injected material/gm 
of dog against time, simultaneous comparisons 
can be made between T-1824 + Na*, T-1824 + 
K*? and T-1824. 

In 12 experiments, approximately 8 mg. of 
T-1824 mixed with approximately 1.5 mEq K 
containing K* or 0.25-0.3 mEq Na containing 
Na?! in a volume of 0.5 ce was rapidly injected 
into the femoral vein of normal monkeys and 
monkeys previously exposed to 400 r whole body 
x-radiation. Blood samples were collected from 
the opposite femoral artery at 3-sec intervals. 
T-1824, K*, and Na* content of each sample 
was determined. The rates of disappearance of all 
materials were calculated and compared. Jt was 
found that the early disappearance curves of 
T-1824, T-1824 + K*, and T-1824 + Na* were 


superimposable. Preliminary studies indicate that 
in whole body x-radiated monkeys, the cardiac 
output is increased during the early postirradia- 
tion period and later declines. 


135. Effect of abnormal pulmonary dynamics 
on the work of breathing. BENJAMIN G. 
FERRIS, JR. AND BERTRAND C. KRIETE.* Dept. 
of Physiology, Harvard School of Public Health, 
Boston, Mass. 

Previous work on the mechanics of breathing 
and the metabolic cost of breathing has dealt 
largely with ‘normal’ individuals. Alterations in 
the compliance and resistance of the thoraco- 
pulmonic unit in diseased states have received 
little attention. A group of patients with residual 
paresis of the respiratory muscles following polio- 
myelitis were studied during spontaneous breath- 
ing and in tank type respirators. The compliance 
and resistance of their thoraco-pulmonary units 
were obtained by measuring simultaneously the 
air flow (pneumotachogram) and the difference 
between the mouth pressure and the pressure 
around the body (intratank pressure). From the 
compliance and resistance values obtained it was 
possible to calculate the amount of work required 


to produce a given ventilation. The oxygen con-_ 


sumption under basal conditions during spon- 
taneous breathing was compared with that ob- 
‘ained during respiration in a tank respirator. If 
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the patients completely relaxed and allowed the 
tank respirator to respire them, there was a differ- 
ence between the oxygen consumptions measured 
during artificial respiration and during spon- 
taneous breathing. This difference amounts to 
about 20 cc O2/min and should represent that 
portion of the metabolism due to the over-all 
work of breathing. A comparison of the calculated 
energy requirements and those actually obtained 
give an estimate of the efficiency of the respiratory 
muscles in this diseased state. The results show 
that the thoraco-pulmonic unit is considerably 
less compliant and has slightly more resistance 
than ‘normals.’ This in turn increases the energy 
requirements of these individuals. 


136. Critical period for post-irradiation pro- 
duction by parabiosis. J. C. Finerty, R. T. 
BINHAMMER,* J. K. ButTier,* M. ScHNEIDER* 
AND C. R. WaLkeEerR.* Depts. of Anatomy and 
Radiology, Univ. of Texas, Med. Branch, Gal- 
veston. 

Ninety-one female rats of the Holtzman strain, 
weighing approximately 120 gm, were irradiated 
with 700 r (the LDs., 30 days, in this laboratory), 
and placed in parabiosis within 2-3 hours. Thirty- 
one were paired with intact littermate females 
and 30 days later 25 (81%) were alive in good 
condition. Of 29 irradiated rats paired with ad- 
renalectomized littermate parterners, 17 (59%) 
survived at least 30 days; and 21 (68%) of 31 
paired with splenectomized partners survived. 
Surgical separation of the 91 pairs 30 days after 
irradiation resulted in continued survival of all 
except 5 of the irradiated rats indicating that 
protection was complete. However, 14 of the 17 
adrenalectomized, nonirradiated rats died of ad- 
renal insufficiency in a few days after separation 
showing that maintenance of adrenalectomized 
rats persists only during parabiotic union. Twenty 
similarly irradiated female rats were paired soon 
after exposure and were surgically separated 10 
days later, with 70% survival for at least 30 days. 
Since functional vascular inosculation occurs not 
sooner than 3-4 days following the parabiosis 
operation, the effective period for parabiotic 
protection apparently lies between the 3rd and 
10th days following exposure. (Supported in part 
by a grant from the National Institutes of Health 
USPHS.) 


137. Effect of weak ultrasonic irradiation on 
normal and denervated skeletal muscle. 
Ernst Fiscuer. Dept. of Physiology, Med. Col- 
lege of Virginia, Richmond. 

Moving the crystal producing the ultrasonic 
waves (1000 Ke) during irradiation of tissues 
avoids tissue damage due to standing waves. A 
‘standard’ dose of such irradiation produces no 
permanent damage of rabbit muscle, but a tem- 
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porary, mild, strictly extracellular edema, which 
reaches its maximum about 18 hours after irradia- 
tion. The cation content of the muscle phase 
remains unaltered and the extractable specific 
muscle proteins have about the same physico- 
chemical characteristics and enzymatic activities 
as those of the control muscle. Irradiation, once 
or twice daily for a week or 10 days, with one-fifth 
to one-third of this ‘standard’ dose has no distinct 
effect upon normal muscle. In denervated muscles 
exposed to the same treatment, weight loss was 


retarded but to a much lesser extent than by’ 


appropriate electrical treatment. The muscle 
phases of the irradiated muscles showed a much 
smaller Na-K exchange, a distinctly higher pro- 
tein content, and a higher content of extractable 
myogen and myosin than the untreated denervated 
control muscles. The proteins of the treated mus- 
cles have physicochemical characteristics and 
enzymatic activities much more similar to those 
of proteins from normal muscles than to those 
from the denervated control muscles. The ultra- 
sonic irradiation is much more effective in retard- 
ing the qualitative denervation deterioration of 
the muscle fibers than electrical treatment, al- 
though the latter is much more effective in pre- 
venting the quantitative wasting of the fibers. 
(Aided by contract N6ori-198 of the Office of 
Naval Research.) 


138. Effects of aortic insufficiency on coronary 
blood flow and cardiac oxygen consumption. 
E. L. Fottz, H. WENDEL* anp J. W. WEstT.* 
Depts. of Pharmacology and Medicine, Univ. of 
Pennsylvania, Philadelphia. 

Aortic insufficiency was produced in dogs by 
tearing one or two aortic valve cusps with a bullet 
shaped stylet passed through the common carotid 
artery and ascending aorta. After 3 or more days, 
following valve damage, cardiac hemodynamic 
and cardiac metabolic measurements were made 
in the intact state, under morphine and a com- 
bination barbiturate anesthesia (Dial, urethane, 
pentobarbital); the Fick principle was employed 
for measurements of cardiac output and the 
nitrous oxide method for coronary blood flow 
determinations. Coronary blood flow was in- 
creased over levels usually observed in normal 
dogs, while oxygen consumption was greatly in- 
creased over the normal values; cardiac utiliza- 
tion of available arterial oxygen was 79% as 
contrasted with the average of 69% for normal 
dogs. The coronary resistance (P/Flow) appeared 
to be considerably lower than that seen in other 
groups of normal or abnormal preparations pre- 
viously studied The cardiac output was not 
elevated, but this level does not reflex the regur- 
gitant flow which undoubtedly contributed to an 
augmented stroke volume. Mean arterial blood 
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pressures were found to average 105 mm Hg (181 
mm systolic/74 mm diastolic). Heart rate was 
also considerably increased over the normals. 
Under the conditions of these studies, it would 
appear that dogs in early aortic insufficiency 
present an augmented coronary blood flow which 
is a response to increased cardiac oxygen con- 
sumption. The effective cardiac work was not 
increased over normal levels; hence, it appears 
that a much greater energy expenditure by the 
heart is required to maintain a relatively normal 
level of circulatory activity. 


139. Effect of sulfhydril compounds on the 
formation of tissue protein-bound radio- 
active iodide in the thyroid, adrenal and 
pituitary glands. Wiu.1AM C. Foster, A. W. 
WaseE* AnD Evetyn E. REppPLINGER.* Dept. of 
Physiology, Hahnemann Med. College, Phila- 
delphia, Pa. 

Compounds of different origins, but possessing 
sulfhydril groups, were selected to determine their 
effect on the formation of tissue protein-bound 
radioactive iodide in the thyroid, adrenal and 
pituitary glands in rats, using carrier-free radio- 
active iodide. Wistar rats were injected with 
Pentothal, cysteine-HCl, or BAL, while control 
rats received Nembutal, delvinal or no com- 
pound. All rats were injected with approximately 
one ue of carrier-free radioactive iodide per 150 
gm body weight, and sacrificed after a 4-hour 
period. Pentothal, cysteine-HCl and BAL re- 
duced the radioactive iodide uptake in the thyroid 
to 18, 85 and 93%, respectively. (Rats received 
2.7, 12.1 and 1.5 X 10°? mm or SH groups, re- 
spectively, in these compounds.) The formation 
of tissue protein-bound radioactive iodide in the 
adrenals was increased by these compounds 532, 
769 and 396%, respectively, and in the pituitary 
463, 498 and 910%. The results indicate that com- 
pounds of different origins, but possessing sulf- 
hydril groups, not only show antithyroid activity, 
but increase the tissue protein-bound iodide for- 
mation in the adrenals and pituitary. In the 
adrenals the increase appears to be directly pro- 
portional to the concentration of SH groups, and 
inversely proportional in the pituitary. These 
increases suggest a compensatory response to the 
interference with thyroid hormone formation 
caused by the sulfhydril compounds, and may be 
interpreted as part of an extrathyroidal system. 


140. Mechanical factors in breath holding. 
Warp S. Fow.er. Mayo Fndn., Univ. of Minne- 
sota, and Mayo Clinic, Rochester. 

Previous authors generally have emphasized the 
importance of anoxemia and hypercapnia as deter- 
minarts of the breaking point of voluntary breath 
holding. An attempt was made to evaluate the 
mechanical factors concerned. After persons had 
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accomplished maximal voluntary breath holding, 
they rebreathed from a recording 15-L. spirometer 
that contained 7.5% carbon dioxide and 8.2% 
oxygen. Oxygen saturation of arterial blood was 
recorded continuously by means of an ear oxi- 
meter. After the first period of breath holding, 
resumption of breathing movements greatly re- 
duced respiratory distress; this occurred despite 
decreasing oxygen saturation and despite the 
presumed absence of reduction in arterial carbon 
dioxide tension. After the person took four to 
eight breaths, he could resume breath holding, 
but for a shorter period. Then, after several 
breaths, which now gave less relief, the person 
held his breath for a third time. The average 
durations in 8 persons of these three successive 
periods of breath holding in full inspiration were 
52, 10 and 7 seconds. Repeated apneic periods were 
also possible after the persons held their breath 
at the normal expiratory level and after initial 
deep inspiration of the low oxygen, high carbon 
dioxide misture. Ventilation patterns during re- 
breathing will be presented. Neural factors 
associated with both mechanical and chemical as- 
spects of respiration are considered to be im- 
portant in subjective and objective responses to 
breath holding. 


141. Electrolyte and water shifts in the entire 
animal after burn shock. CHaARLEs L. Fox, 
Jr., Siamunp E. Lasker* anp JAMEs M. WI1n- 
FIELD.* New York Med. College, Flower and 
Fifth Avenue Hospitals, New York City. 

While investigating fatal burn shock, over-all 
shifts of water and electrolytes in burned mice 
were measured in the burned lower portion, un- 
burned upper portion and viscera. Uniformly 
fatal burns were produced during anesthesia by 
immersion to the axilla—65% body surface area. 
Comparisons were made with normal mice. Food 
but not. water was withheld from all for the 
preceding 24-40 hr. The animals were sacrificed 6 
hr after scalding by immersion in a chloroform- 
CO. mixture and thawed slightly to permit re- 
moval of the viscera and division at the level 
separating burned from unburned tissues. Results: 
the burned portion gained water, Na and Cl; the 
unburned portion lost Na and Cl; viscera lost 
Na and Cl and gained K. Considerable in vivo 
hemolysis occurred in burned mice (hemoglobi- 
huria); burned mice and normals deprived of 
water remained oliguric until sacrificed. Over-all 
metabolism of burned mice was abnormal; after a 
40-hr fasting period with water only, normal 15 
gm mice then deprived of water lost 0.11 gm/hr 
for 7 hr; burned mice surviving this interval lost 
; +0 gm. The data may be interpreted as indicating 
that burned tissues acquire salt and water at the 
expense of the unburned tissues. The large loss of 
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Na and Cl from the viscera unaccompanied by a 
water loss suggest that Na from extracellular 
fluid was transferred with a shift of water into 
cells and/or intracellular Na was transferred to 
burned tissues. 


142. Theoretical analysis of influence of 
heart-dipole eccentricity on limb leads, 
Wilson central-terminal voltage and the 
frontal-plane vectorcardiogram. ERNEST 
FRANK (introduced by RayMonp PENNEYs). 
Electromed. Group of the Moore School and Robi- 
nette Fndn., Univ. of Pennsylvania, Philadelphia. 
The influence of the position of a current dipole 

on the electric potential produced at the boundary 
of a homogeneous conducting sphere is investi- 
gated theoretically for 30 different eccentric dipole 
positions which bear analogy to the location 
of the human heart within the chest. Boundary- 
potential calculations are made from points cor- 
responding to body-surface points commonly uti- 
lized in electrocardiography. The point of view 
differs from the scalene-triangle geometrical rep- 
resentation of eccentricity; instead, an equilateral 
triangle is used in conjunction with assigned 
strength and orientation time-variations for the 
eccentric dipole. The method of calculation is 
exhibited in detail and basic potential data are 
presented which enable other analyses of this 
type to be performed with a minimum of com- 
putation. It is concluded that if electrocardi- 
graphy were subject to no other limitation of the 
application of field analysis, eccentricity of dipole 
position alone can produce very significant devia- 
tions between the manifest heart vector and the 
true heart vector in both direction and magnitude. 
The dependence of the Wilson central-terminal 
voltage on dipole eccentricity is likewise appre- 
ciable and the same order of magnitude as re- 
ported by several experimenters; however, the 
effects of eccentricity on the Wilson central- 
terminal voltage are generally less pronounced 
than on the manifest heart vector. (Partially 
supported by Natl. Heart Inst. USPHS Grant.) 


143. Evaluation of susceptibility to stress 
stimuli determined by ‘stress’ lymphocytes. 
JuLes A. FRANK* AND THomAs F. DouGHERTY. 
Dept. of Anatomy, Univ. of Utah College of 
Medicine, Salt Lake City. 

Previous investigations in this laboratory have 
shown that morphological alterations of lympho- 
cytes (‘stress’ lymphocytes) induced by a wide 
variety of stress stimuli consist of an increased 
cytoplasmic-nuclear ratio, poorly basophilic cyto- 
plasm and cellular distortion. These morpho- 
logical alterations are stress responses which are 
not mediated by adrenocortical secretions. Lym- 
phocytes subjected to excess adrenocortical hor- 
mones undergo cytoplasmic budding, pycnosis 
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and karyorrhexis. A normal lymphocyte distribu- 
tion reflects a balance between adrenocortical and 
nonadrenocortical effects of stress stimuli. The 
appearance of increased numbers of ‘stress’ lym- 
phocytes and decreased numbers of normal lym- 
phocytes in the blood following stress stimuli has 
been correlated with rates of kill. Stressors used 
were epinephrine, histamine and Piromen. Graded 
amounts of stresses produced graded ‘stress’ lym- 
phocytic responses. In addition, blood studies of 
terminal clinical cases supported the concept that 
appearance and persistence of appreciable num- 
bers of type 2 lymphocytes (homologous to ‘stress’ 
lymphocytes of mice) is a poor prognostic sign. 
Practical implications of differential classification 
of lymphocytes will be discussed in terms of 
diagnosis, prognosis and therapy. (Supported by 
a grant from the Med. Research and Develop. 
Board, Dept. of the Army.) 


144. Transport of potassium by dog erythro- 
cytes. Howarp S. Frazier,* ARTHUR SICULAR* 
AND A. K. Sotomon. Biophysical Lab., Harvard 
Med. School, Boston, Mass. 

Potassium transport in dog erythrocytes has 
been measured by the use of K* at 38° and at 33°C. 
throughout a range of ambient K concentration 
from 3 mEq/l to 25 mEq/l. The erythrocytes 
were separated from the leukocytes by centrifuga- 
tion for 30 min at 10,000 g, followed by resuspen- 
sion in a buffer medium. The resultant rate of 
hemolysis was in general less than 1.5% per hour 
during incubation. The external medium was a 
phosphate-bicarbonate buffer system containing 
approximately physiological concentrations of Na, 
Mg, Ca and Cl. In the usual experiments rates of 
K transport were measured for a 5-hr period. 
Small but significant differences were found be- 
tween these rates and those observed in uncen- 
trifuged whole blood (after correction for leuko- 
cyte K uptake). In a single 96 hr experiment 96% 
of the cellular K had been exchanged with K in 
the medium. At 38°C., 5-hr experiments with cen- 
trifuged erythrocytes were carried out at 12 con- 
centrations of K in the medium. Preliminary cal- 
culations show that the inward K flux in these 
experiments can be expressed as 0.064 (+0.058) 
0.022 (+0.004)[K]meaium mMEq/] cells hour. The 
apparent activation energy of inward K flux de- 
creases with increasing ambient K concentration. 


145. Effects of adrenalectomy on protein ca- 
tabolism. Irvinc Fritz (introduced by H. 
NECHELES).Walter Reed Army Med. Service Grad. 
School, Div. of Dental Research, Washington, 
D.C. 

In an attempt to delineate the effects of the 
adrenal cortex on protein mobilization, N'-gly- 
cine was fed over a period of 3 days to male 
Sprague-Dawley rats maintained on a 15% casein 
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diet. After the last feeding, these animals were 
subjected to either adrenalectomy or to sham 
operation. When they were sacrificed 18 hours 
later, the N concentrations of comparable tissue 
proteins did not differ between the two groups. In 
contrast, when the animals were sacrificed 160 
hours later, the differences were pronounced. In 
the adrenalectomized animals, alltissue proteins 
studied except muscle had a greater atom per- 
centage excess N® than those of normal fasted 
controls, but not as much higher as that reported 
by White et al. (J. Biol. Chem. 174: 1049, 1948). 
While theoretically this could indicate either an 
increased anabolism and/or a decreased catabo- 
lism, these results in fasting rats suggest that a 
decreased catabolism wholly accounts for the 
higher N” concentrations found in the tissue 
proteins after adrenalectomy. The nonprotein 
nitrogen per unit dry tissue weight remained 
within normal limits, but the atom percentage 
excess N" of this component was proportionately 
lower in adrenal insufficiency. Therefore, it ap- 
pears that the available endogenous nonprotein 
nitrogen was utilized normally in adrenal insuffi- 
ciency. These results are consistent with the hy- 
pothesis that the adrenal cortical steroids are 
essential for optimal mobilization of protein, at 
the step, protein — nonprotein nitrogen. Specu- 
latively, it may be that this essential step repre- 
sents the transport of intracellular protein to 
regions where it becomes accessible to proteolytic 
enzymes. 


146. Plasma Dicumarol levels and prothrom- 
bin times in the hamster. GEORGE P. FUL- 
TON, BRENTON R. Lutz anp Davin L. PrEeRcr* 
Dept. of Biology, Boston Univ., Boston, Mass. 
Plasma Dicumarol levels were determined peri- 

odically with a Beckman spectrophotometer in 

15 hamsters receiving daily intubation with 10 to 

75 mg/kg for 444 months. In untreated hamsters 

an unidentified substance assayed at the same 

wave length as Dicumarol (315 uw) and varied in 
amount from 0 to 12.5 wg/ee of plasma. During 

treatment, the highest plasma level was 83.3 

ug/cc obtained 1 hour after a daily dose of 75 mg/kg 

on the 72nd day. Since the amount detected was 
only 4.4% of the daily dose, absorption in the ham- 
ster is apparently low as compared with man 

(100%). Prothrombin times were determined by 

the Link-Shapiro modification of the Quick 

method and ranged from 11.4 to 20.0 see in un- 
treated hamsters. During treatment prothrombin 
times were not extended except for one hamster 
which died (2’ 50”). Plasma levels were obtained 
in 7 hamsters during daily intracardiac injections 
of 5.0 mg/kg for 9 days. Thirty minutes after 
injection less than 25% of the dose remained in 
the blood and assay of the urine was negative. 
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No significant amount was found in the blood at 
»4 hours. Prothrombin times were normal except 
for one hamster (infinite extension) which died 
within 24 hours. This suggests that the liver of the 
hamster may be comparatively resistant to Dicu- 
marol, since only 5 to 10 ywg/ce of plasma have 
heen reported to extend the prothrombin time in 
man. (Supported by Natl. Heart Inst., USPHS.) 


147. Unit activity accompanying flexor twitch 
reflexes. M. G. F. Fuortes. Army Med. Service 
Grad. School, Washington, D. C. 

As a rule, single motoneurones contribute to 
Sherrington’s flexor twitch by firing only once. 
The latency of firing of each unit can vary by as 
much as 5 msec as a consequence of changes in 
stimulus strength. The minimal central time fol- 
lowing single shock stimulation of cutaneous 
nerves amounts to about 3 msec, while it is of the 
order of 1 msec following stimulation of muscular 
nerves. In each case the shortest time coincides 
with the time of onset of the corresponding ven- 
tral root potential. Whether excited from muscu- 
lar or from cutaneous afferents, a certain moto- 
neurone can follow repetitive excitation up to 
approximately the same frequency. As far as it 
can be judged from this type of study, unit activ- 
ity accompanying the flexor twitch differs from 
that following muscular excitation mainly in the 
longer central time involved in the former. This 
difference might be due to presence of internuncials 
in the cutaneous reflex path. If so, the results in- 
dicate that the internuncial activation required 
for production of the flexor twitch does not sub- 
stantially contribute to the central elaboration of 
the afferent message. 


148. Comparative studies upon the reticulo- 
endothelial activity in different mice 
strains. E. R. GABRIEL! (introduced by D. H. 
Barron). Depts. of Physiology and Internal 
Medicine, Yale Univ. School of Medicine, New 
Haven, Conn. 

By following the disappearance rate of intra- 
venously administered colloidal CrP#O, suspen- 
sion from the blood and determining the dis- 
tribution within different organs, one has a useful 
technique for studying the reticulo-endothelial 
system under physiological and experimental con- 
ditions (GABRIELI. Acta physiol. Scandinav. 23: 
283, 1951; Acta path. et microbiol. Scandinav. 31: 
195, 205, 1952; Nature, London 168: 467, 1951 etc.). 
Because phagocytosis of CrP*O, is a strictly 
exponential function of time, the disappearance 
rate from the blood is given by the biological half 
lite, ie. the time during which the radioactivity 
per unit volume of blood decreases to half. Inbred 
Strains of C57BL (Strong), CBA (Strong), BC 
(Gardner) and DBA, (Rockland) mice of both 
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sexes and different ages were injected intrave- 
nously with CrP#O,. By following the disappear- 
ance of the radioactivity in samples taken from 
the tail the biological half life was determined. 
There was a striking difference in the biological 
half life of the different strains using 70-day old 
mice. Furthermore, there was a significant differ- 
ence between males and females in some strains. 
This was most obvious in the BC strain, where the 
males showed a much longer biological half life 
than the females. The degree of change in the 
reticulo-endothelial activity varied in various 
strains as a function of the age of the mice. When 
using mice in radiobiological or experimental 
cancer studies, this difference in reticulo-endo- 
thelial activity should be taken into consideration. 


149. Relationship between ferritin and hemo- 
siderin in iron storage and iron mobiliza- 
tion. BEVERLY Wescott GaBRIo,* ARNE SHO- 
DEN* AND CLEMENT A. Fincu. Dept. of Medi- 
cine, Univ. of Washington School of Medicine, 
Seattle. 

In an attempt to clarify the functional relation- 
ship between the iron-storage compounds, ferri- 
tin and hemosiderin, a quantitative fractionation 
method was employed to distinguish tissue fer- 
ritin, hemoglobin, and hemosiderin iron. Using 
this method, as well as the immunochemical meas- 
urement of rabbit ferritin with goat antiserum, 
the ferritin and hemosiderin content of rabbit 
livers and spleens were determined after i.v. ad- 
ministration of iron as saccharated iron oxide. 
Human livers and spleens, obtained at autopsy, 
were also analyzed. In the liver soon after iron 
loading, there was an appreciable increase in 
both ferritin and hemosiderin, and at higher levels 
of total iron content, hemosiderin predominated. 
With the passage of time, a shift of iron from the 
spleen to the liver occurred. With storage of long 
duration in both rabbits and man there appears 
to be a maximal level of ferritin beyond which 
further iron is stored quantitatively as hemo- 
siderin. These observations are consistent with 
the concept that hemosiderin represents an aggre- 
gate of ferritin molecules and that the tendency 
for aggregate formation is increased with in- 
creased cell ferritin. Isotopic studies in rabbits 
using Fe® and Fe®® have indicated a number of 
possible pathways in iron deposition. After its 
uptake by the cell, iron may go to ferritin, and 
with increasing storage, either iron is directly 
adsorbed onto hemosiderin or newly formed fer- 
ritin undergoes aggregate formation without mix- 
ing with ferritin already present. A redistribution 
of tagged iron may occur later through a disaggre- 
gation of hemosiderin to ferritin or a transfer of 
adsorbed iron from hemosiderin to ferritin, a 
redistribution phenomenon differing from the fer- 
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ritin — hemosiderin pathway evident from ex- 
treme iron loading. Other experiments utilizing 
tagged iron stores indicated that iron is mobilized 
from both ferritin and hemosiderin and does not 
involve the preferential use of either compound. 


150. Cortical localization of pure tone re- 
sponses using a Laplacian electrode. Ros- 
ERT GALAMBOS, EpwarpD R. PERL* AND JAMES 
U. Cassy.* Army Med. Services Grad. School, 
Washington, D. C. 

These experiments were performed to test the 
practical usefulness of electrode arrays devised 
by one of us (J. U. C.) on theoretical grounds 
to approximate the computation of the Laplacian 
operation upon the voltage field. Such electrode 
arrays should record only current flow normal to 
the surface on which they rest. One such array 
is a central lead surrounded symmetrically by 
four others. The inter-electrode dimensions were 
of the order of 44 mm. The localizing properties 
of this array were tested on the auditory cortex 
of cats prepared in conventional ways for record- 
ing evoked potentials. Stimuli were pure tones, 
intensity—modulated to eliminate click at on 
and off. The response evoked at tone onset was 
simultaneously recorded a) in the conventional 
monopolar manner between the center of the 
array and a distant indifferent point, and b) be- 
tween the center of the array and the four leads 
that surround it. As the Laplacian array is moved 
from one spot to another on the surface of the 
auditory cortex the results show /) the conven- 
tional leads, as is known, give some evidence for 
frequency localization, but 2) the Laplacian leads 
show responses to very much narrower bands of 
frequency at any given locus. The data can be in- 
terpreted as indicating both that the Laplacian 
array is a localizing electrode and that the audi- 
tory cortex is organized so that different stimulus 
frequencies evoke their maximum effects at differ- 
ent places. 


151. Spinal pathways for cortical and cerebel- 
lar projections in the monkey (Macaca 
mulatta). E. D. GARDNER, F. Morin* anv J. 
CaTaLaNno.* Dept. of Anatomy, Wayne Univ. 
College of Medicine, Detroit, Mich. 

Cutaneous, muscular and articular branches of 
hind leg nerves were stimulated with single shock 
square waves in monkey (Macaca mulatia) under 
sodium pentobarbital or pentothal-ether anesthe- 
sia. The stimulus was so adjusted as to activate 
only myelinated fast conducting fibers. Evoked 
potentials were recorded from pre- and postcen- 
tral gyri and from the anterior lobe of the cerebel- 
lum. In animals with intact spinal cord, potentials 
were recorded from ipsilateral as well as contra- 
lateral sensory and motor cortex. Ipsilateral re- 
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sponses were small and more susceptible to anes- 
thesia and cord incisions than were the contra- 
lateral ones. Preliminary experiments indicate 
that the precentral potentials are independent 
of sensory cortex and cerebellar relay. Acute sec- 
tions of the dorsal funiculi at cervical levels did 
not abolish the evoked potentials. These persisted 
even after extension of the cord incision so as to 
include one ventrolateral funiculus. Results indi- 
cate that some of the ventrolateral spinal paths 
are probably relayed in the reticular formation 
of the lower medulla. For the projections to the 
anterior lobe of the cerebellum, it was found that 
section of the ipsilateral dorsal spinocerebellar 
tract did not abolish the evoked potentials. Both 
ventral and dorsal tracts could conduct super- 
ficial as well as deep sensory modalities. Spino- 
reticular and spino-olivary fibers are probably 
concerned as well. (Supported in part by a grant 
from the Office of Naval Research.) 


152. Voluntary tolerance time as an index of 
strain of men under heat stress. H. W. Gar- 
REN* AND F. N. Craia. Chemical Corps Med. 
Labs., Army Chemical Center, Md. 

A range of heat stress situations are provided 
by having men walk at 2 and 3 miles per hour on 
a level treadmill in a room at several conditions 
of temperature and humidity while wearing a 
variety of clothing assemblies. The cenditions 
were such that the men could not attain thermal 
equilibrium. Heat stress was defined by the stor- 
age term in the heat balance equation. The men 
terminated the walk when they felt too hot; this 
established the voluntary tolerance time. Heart 
rate, sweating rate (nude weight loss) and increase 
in rectal temperature were combined in an index 
of physiological strain. As the physiological strain 
increased, the voluntary tolerance time decreased, 
in hyperbolic fashion. For paired data from two 
men the coefficient of variation between the toler- 
ance times calculated from the hyperbolic function 
and the observed times. was 5 and 9%, respec- 
tively, for two series of tests. The voluntary 
tolerance time bore also a hyperbolic relationship 
to the rate of heat storage. The quantity of heat 
stored at the time the men terminated the test 
was 42, 62 and 66 calories per square meter, respec- 
tively, for the two series mentioned above and a 
pair of resting subjects of Blockley and Taylor 
(Air Force Technical Report No. 5831). The rela- 
tionship between voluntary tolerance time and 
rate of heat storage provides a way of entering 
the heat balance equation with a performance 
term. 


153. Effects of ultraviolet on electrical proper- 
ties of invertebrate nerve. E. L. GasTEIGER 
(introduced by ALEXANDER Fores). Dept. of 
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Neurosurgery, Massachusetts General Hosp. and 
the Dept. of Physiology, Harvard Med. School, 
Boston. 

Squid giant axons were irradiated with the un- 
filtered output of an ultraviolet lamp (Uviarc) 
through a slit system permitting exposure of 4.7 
to 5.2 mm of the uncleaned axon. Recordings of 
thresholds and action potentials were made from 
control and experimental segments before, during, 
and after exposure. No detectable effects of heat 
and visible light from the source were observed. 
At the irradiated segment threshold showed little 
or no decrease before the increase preceding 
block, while just outside this segment a definite 
decrease in threshold occurred—probably due to 
injury currents. Conduction was slowed and fi- 
nally was interrupted when the threshold in- 
creased about 80% and the action potential de- 
creased approximately 60%. These effects were not 
reversed by washing with running sea water or 
exposing the nerve to visible light. Small fibers 
accompanying the uncleaned giant axon were not 
blocked. The initial decrease in threshold and the 
recovery from radiation block, which have been 
reported several times for frog nerve, were not 
observed in these experiments, even though the 
total irradiation was reduced in successive ¢xperi- 
ments to a value which did not cause block. This 
suggests either that the rate of exposure was great 


enough to mask these changes or that in this re- 
spect invertebrate nerve basically differs from 
amphibian nerve. 


154. Recording of central venous pressure 
from the right anticubital vein during small 
changes in blood volume. O. H. GAveEr,* 
H. O. Srexer* anp J. P. Henry. Aero Med. 
Lab., Wright Air Develop. Center Wright-Patter- 
son Air Force Base, Ohio. 

Although peripheral venous pressure measure- 
ments are a poor index of central pressure in 
normal subjects, valid determinations can be ob- 
tained from the anticubital vein in the case of 
general venous congestion 2s occurs in heart fail- 
ure. By placing the normal subject on his right 
side with the arm dependent, a local congestion 
is induced which creates an uninterrupted fluid 
column extending from the pressure gauge to the 
central venous system. The hydrostatic pressure 
widens the venous channels until their flow re- 
sistance is negligible and their rigidity becomes so 
great that they transmit relatively undistorted 
central venous pulses. The venous pressure cor- 
rected for gauge to mid-sternal distance was re- 
corded from a needle in the anticubital vein by a 
Strain gauge manometer. A special bed maintained 
the subject comfortably in the right lateral re- 
cumbent position for the 1-hour experimental 
period. In repeated tests in five subjects, when 


AMERICAN PHYSIOLOGICAL SOCIETY 49 


the effective blood volume was altered by the use 
of venous tourniquets about the legs or by a 
hemorrhage of 500 cc the venous pressure de- 
creased 3-5 cm HO and this lowered pressure was 
maintained throughout the experiment. The arte- 
rial pressure was unaltered. The maintenance of the 
induced venous pressure changes suggests that 
there is no compensatory action of the veno- 
motor mechanism following small alterations in 
blood volume, and that the central venous pres- 
sure is determined by the volume in the system. 


155. Antagonists to cortisone: an ACTH-like 
action of steroids. Rospert Gaunt, Con- 
STANCE H. TuTHILi,* Nancy ANTONCHAK* AND 
James H. Leatuem. Research Labs., Ciba Phar- 
maceutical Products, Inc., Summit, N. J. 
The atrophy of the adrenal cortices which nor- 

mally follows cortisone treatment was prevented 

either completely or partially by the simultane- 
ous administration of other steroids in immature 
male rats. The most effective antagonists of cor- 

tisone in this respect were a group of C-19 or C-20 

steroids such as dihydrotestosterone, methylan- 

drostenediol, testosterone methyl ether and tes- 
tosterone propionate. Two milligrams or less of 
these compounds per day effectively counteracted 
the adrenal-inhibiting effects of 1 mg/day of 
cortisone acetate in either 7 or 20-day treatment 
periods. Dehydroisoandrosterone was only weakly 
effective. C-21 steroids such as the ethyl or vinyl 
derivatives of testosterone or androstenediol were 
weak or inactive. The characteristic depletion of 
adrenal lipid and most other histological altera- 
tions which followed cortisone treatment were 
prevented by those steroids which prevented 
adrenal atrophy. No correlation could be made 
between the ability of steroids to maintain the 
adrenal and their androgenicity, testis-inhibiting 
or other known biological properties. The com- 
pounds which prevented cortisone from causing 
adrenal atrophy had little, if any, effect on adrenal 
weight or histology when given alone. Our results 
with testosterone and methylandrostendiol con- 
firm those of Winter et al. (J. Pharmacol. & Exper. 
Therap. 103: 366, 1951). Methylandrostenediol 
alone prevented adrenal atrophy to some degree 
in hypophysectomized rats but less effectively 
than when combined with cortisone. Most of the 
steroids used counteracted to some degree the 
body-weight depressing effects of cortisone 
whether or not they maintained the adrenals. 


156. On the distribution, detoxification and 
excretion of radioactive Pyribenzamine in 
guinea pigs. T. A. GEISSMAN AND ERNEstT O. 
WEINMAN (introduced by T. L. Jann). Dept. 
of Chemistry, Univ. of California, Los Angeles. 
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Pyribenzamine, labelled with carbon-14 in the 
benzyl methylene group, was administered to 
guinea pigs intraperitoneally. Aftr 1 hr 25 to 50% 
of the administered activity was recovered in 
urine, bile and intestinal contents; the activity 
remaining in the animal was fairly evenly dis- 
tributed throughout the body, although the or- 
gans and small intestine showed a somewhat 
higher content than muscular and fatty tissues. 
No activity was found in the respired carbon 
dioxide. Urine is the main route of elimination: 
in 24 hr over 80% of the administered activity was 
excreted by this route. A time curve of the urinary 
elimination has been constructed. The chemical 
nature of the urinary excretion products has been 
studied by partition and chromatographic analy- 
sis. Less than 10% of the urinary activity was un- 
modified Pyribenzamine. Solubility and partition 
data, and the results of enzymatic hydrolysis ex- 
periments with 6-glucuronidase suggest that about 
two-thirds of the modified drug may be con- 
jugated with glucuronic acid. The excretion prod- 
uct and its hydrolyzate are being studied for 
antihistaminic activity. The ability of the liver 
to carry out this detoxification in vitro is under 
investigation. Preliminary results show that the 
drug is modified by incubation with liver tissue 
with the formation of material with partition 
characteristics different from those of Pyribenza- 
mine. (Supported under contract AT (11-1)-192 
with the Atomic Energy Commission.) 


157. Sensitivity of spinal cord and its nerve 
roots to anoxia. SAMUEL GELFAN AND I. M. 
TaR.ov.* Dept. of Neurology and Neurosurgery, 
New York Med. College, New York City. 

Since ischemia and anoxia are inevitable in 
spinal cord compression, the effects of which we 
are studying, the sensitivity of a number of spinal 
cord structures to anoxia were determined in the 
dog. Responses of interneurones, as well as af- 
ferent inflow of impulses initiated in dorsal roots 
or peripheral nerves, were recorded from the dor- 
sum of the cord; reflex outflow in ventral roots was 
also recorded on the oscillograph or by observa- 
tion of leg muscle responses, or both. Interneuro- 
nal activity gradually ceases after a minimal 
latent period of about 4 min following either in- 
halation of 100% Nz» or, in the spinal animal, 
interruption of artificial respiration. The positive 
component of the interneuronal wave complex is 
always the first to be abolished and the last to 
recover. Intramedullary afferent fibers continue 
to conduct impulses for some 15 min. longer, the 
slower conducting ones being more resistant to 
anoxia. Dorsal root impulses continue to arrive 
at the cord for an additional 15 min. and con- 
duction in peripheral nerves is retained still 
longer. Spinal reflexes are abruptly abolished after 
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about 214 min., at a time when some interneuronal 
activity is still present and probably relayed to 
higher centers. Ventral roots retain ability to con- 
duct for at least as long as dorsal roots. Vulner- 
ability degree and sequence in the cord, roots and 
peripheral nerves to ischemic anoxia is the same 
as with anoxic anoxia only when the ascending 
aorta is clamped in the respiring animal, thus 
producing complete ischemia of the cord. Incom- 
plete ischemia alters the order and rate of aboli- 
tion of function, as well as recovery rate. 


158. Dependence of the Mecholyl-induced hy- 
potension on the hypothalamus. E. GELt- 
HORN, E. 8. RepGate* anp E. B. S1ac.* Lab. 
of Neurophysiology, Univ. of Minnesota, Minne- 
apolis. 

Experiments on cats in which the contractions 
of nictitating membranes, blood pressure, hypo- 
thalamic and cortical potentials were recorded 
showed that: a), Mecholyl or other hypotensive 
agents induce a sympathetico-adrenal discharge, 
b), Conditions increasing this discharge cause 
quicker return of blood pressure to control level 
and may, in addition, induce secondary hyper- 
tensive action, whereas factors diminishing this 
discharge prolong hypotensive action. Metrazol 
and Desoxyn (i.v.) belong to the former, bar- 
biturates to the latter group. c), The hypotensive 
action of Mecholy] is influenced by the hypothala- 
mus. Subthreshold electrical stimulation and in- 
jection of strychnine into this structure accelerate 
return of blood pressure, whereas injection of 
pentothal or coagulation of the hypothalamus 
exerts opposite effects. d), As blood pressure re- 
turns to control level after mecholyl an excitation 
of the hypothalamus and a generalized excitation 
of the cortex occurs. e), Application of these find- 
ings to clinical tests (FUNKENSTEIN et al., J. Nerv. 
Ment. Dis. 114: 1, 1951) suggests that therapy of 
functional psychoses and psychoneuroses should 
be based on the reactivity of the hypothalamus as 
disclosed by the mecholyl test. Hypothalamic de- 
pressants (barbiturates, 30% CO:) should be given 
to patients with overreactivity of sympathetic 
autonomic centers indicated in mecholyl test by 
quick return of blood pressure and overshooting 
above control level. Shock therapy inducing in- 
creased hypothalamic reactivity should be con- 
fined to patients with sympathetic hyporeactivity 
indicated by prolonged hypotensive action (cf. 
GELLHORN, Physiological Foundations of Neurol- 
ogy and Psychiatry, 1953.) 


159. Stress and oxygen poisoning. R. GERSCH- 
MAN AND P. W. Napie (introduced by W. O. 
FENN), Dept. of Physiology and Vital Economics, 
Univ. Rochester School Medicine, Rochester, N.Y. 
Until now the belief has been that the adrenals 
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aid the organism in surviving all types of stress. 
I: is generally accepted that cortical hormones 
increase metabolism by activating enzyme sys- 
tems but it is also indicated that factors increasing 
metabolism reduce survival in oxygen poisoning. 
In a former abstract (GERSCHMAN, for the New 
Orleans Meeting of this Society) it was shown that 
oxygen at high pressures (OHP) caused a deple- 
tion of ascorbic acid in the adrenals and in this 
respect is similar to other stresses. In our presen- 
tation at that time we questioned the protective 
value of the adrenals in OHP and stated as a work- 
ing hypothesis the probability that this is a unique 
type of stress. This idea has since been reiterated 
by Bean. 

Male Wistar rats of 110 to 140 gm were adrenal- 
ectomized and given an intramuscular injection 
of 0.5 ce Upjohn adrenal cortical extract imme- 
diately after operation. Thereafter they were 
maintained with normal saline. Six to 11 days after 
operation they were paired with unoperated con- 
trols and exposed to 6 atmospheres of oxygen. 
Twenty-two normal and 29 adrenalectomized ani- 
mals were treated in this manner. Survival times 
were measured from the time of achievement of 
6 atmospheres until respiratory arrest. Average 
survival time for the adrenalectomized animals 
was 53.8 min as compared to 36.6 min for the nor- 
mal controls. We are therefore confronted with an 
example of a stress in which the presence of the 
adrenals is detrimental to survival. 


160. Excretion of water and electrolytes in 
hydrated rats treated with adrenal medul- 
lary hormones. F. A. GIERE* AND W. J. EvER- 
soLE. Dept. of Biology, Univ. of New Mexico, 
Albuquerque. 

Previous studies with small doses of adrenal 
medullary hormones indicate that nor-epineph- 
rine, unlike epinephrine, has a diuretic action, 
(EVERSOLE, GIERE AND Rock, 1952). Since others, 
(DRILL AND Bristou, 1951) have reported that 
high doses of either of these hormones are diuretic, 
it seemed advisable to study dose response rela- 
tionships of the two hormones with respect to 
urine and electrolyte excretion. Fasted rats were 
placed in individual metabolism cages and given 
by gavage, a single dose (3 cc/100 em? body sur- 
face) of water warmed to body temperature. 
Aqueous solutions of the hormones were injected 
subcutaneously at the time of hydration. Deter- 
minations of urine and electrolyte excretion were 
made on samples collected over the 60 minute- 
period following hydration. The effect of each 
hormone was expressed as the response elicited in 
excess of controls. Dose response curves were con- 
Structed, plotting the response (urine, Na, K, 
and Cl excretion) against the log of the dosage. 
tectilinear portions of the curves were in the 
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range from 2 to 16 4g/100 gm for 1-nor-epinephrine; 
and for l-epinephrine, in the 32 to 250 ug/100 gm 
range. The results indicate that a quantitative 
rather than a qualitative difference exists between 
1-nor-epinephrine and 1-epinephrine with respect 
to water and electrolyte excretion in the rat. 
Supported by a research grant from the National 
Institute of Arthritis and Metabolic Diseases, of 
the National Institutes of Health, USPHS.) 


161. Reversal of ultraviolet injury in Colpid- 
ium by visible light. ArTHuR C. GIESE 
(introduced by FREDERICK FUHRMAN). Dept. 
of Biological Sciences, Stanford Univ., Calif. 
The division of Colpidium colpoda, a ciliate 

protozoan, is retarded by irradiation with ultra- 
violet light of short wavelengths. If after exposure 
to such radiations the colpidia are illuminated 
with visible or long ultraviolet light they divide 
but with only a slight delay. Such recovery is 
called photoreversal or photoreactivation. Blue, 
violet or long ultraviolet light are about equally 
effective for photoreversal, Photoreversal is pos- 
sible for many hours after exposure, in fact until 
the colpidia divide. Towards the end of this 
period the degree of photoreversal for a given 
amount of illumination declines. Per quantum of 
short ultraviolet light delivered, about 100 quanta 
of photoreactivating light are required. Starved 
colpidia are more sensitive to short ultraviolet 
radiation than unstarved; they are less readily 
photoreactivated, some 800 quanta of photo- 
reactivating light being required per quantum 
of short ultraviolet to achieve maximum photo- 
reactivation. Some implications of the data will 
be discussed. 


162. Metabolic response of adult male rats to 
diethylstilbestrol as related to dietary pro- 
tein. STANLEY R. GLAssER (introduced by Jor 
W. Howtanp). Bureau of Biological Research, 
Rutgers Univ., New Brunswick, N. J. 
Diethylstilbestrol (0.1 mg) injected daily for 20 

days reduced food intake and effected a negative 

nitrogen balance. These changes were simulated 
by pair-fed controls. A sharp increase in nitrogen 
retention, significantly greater in injected ani- 
mals, immediately followed cessation of injections 
and feeding of adequate protein, whereas, a pro- 
tein-free diet sustained a negative nitrogen bal- 
ance throughout the 30-day recovery period. In- 
jection of stilbestrol was without effect on liver 
protein concentration. A depletion of liver pro- 
tein concentration, more pronounced in the 
treated rat, was noted in rats fed protein-free 
diet after injections were discontinued. There 
were similar changes in total and relative liver 
protein values during the recovery period. Stil- 
bestrol injections were without any immediate 





52 FEDERATION PROCEEDINGS 


effect on the liver fat. The protein-free diet was 
alipotropic, the concentration of liver fat in 
animals fed this diet was significantly greater than 
that of animals which recovered on the basal 
diet. The percentage of fat in the liver of the pro- 
tein-free fed treated animal was significantly 
greater at 20 and 30 days of recovery than its pair- 
fed control. Similar changes in total and in rela- 
tive liver fat, indevendent of body weight changes 
were also noted. Tissue water was also studied. 


163. Mechanism of cardiac output increase in 
arteriovenous fistula. VINCENT V. GLAVIANO 
(introduced by J. L. Nickerson). Physiology 
Dept., Columbia Univ. College of Physicians and 
Surgeons, New York City. 

The mechanism of the increased cardiac output 
which occurs on opening an arteriovenous fistula 
was investigated. Unanesthetized dogs with 
chronic unilateral arteriovenous fistulae of the 
femoral artery and vein were used in all experi- 
ments. The carotid pulse pressure was recorded 
with a Hamilton hypodermic manometer, and the 
stroke volume was calculated according to the 
Remington pulse contour method. The observa- 
tions and calculations were confined to the imme- 
diate hemodynamic alterations occurring before 
and after opening the shunt. On opening the fis- 
tula there is an immediate drop in systemic blood 
pressure, followed by an increased cardiac output. 
Analysis of the records obtained demonstrates 
that the increased cardiac output results primar- 
ily from an increase in heart rate. The increased 
heart rate on opening a fistula can be blocked by 
performing either a bilateral vagotomy or by the 
administration of atropine. However, while an 
increase in cardiac output still occurs in vagoto- 
mized and atropinized dogs, this increase now 
results from an augmented stroke volume. Ex- 
periments were then devised for the purpose of 
determining the role of the accelerator nerves. 
Cardiac sympathectomized dogs demonstrated an 
increase in cardiac output following the opening 
of a fistula by an increase in heart rate. When 
these same dogs were either atropinized or vago- 
tomized, their increased cardiac output resulted 
from an increase in stroke volume. The relation- 
ship between the drop in systemic blood pressure 
and increased cardiac output will be discussed. 


164. Modifying effect of small amounts of 
thrombin on coagulation of fibrinogen 
by ninhydrin. Heiten I. Guiuecx, Doris 
WHEELER, AND CAROLYN BaRnEs (introduced 
by CHar.Les Kipp WercuHert). May Inst. for 
Med. Research of the Jewish Hospital Assoc., and 
the Dept. of Medicine, Univ. of Cincinnati Col- 
lege of Medicine, Cincinnati, Ohio. 

The coagulation of fibrinogen by ninhydrin was 
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first described by Chargaff and Bendich. We have 
observed that when bovine thrombin in amounts 
incapable of clotting fibrinogen in several hours 
time, is pre-incubated with fibrinogen, the subse- 
quent coagulation of fibrinogen by ninhydrin. is 
markedly accelerated. By appropriate control of 
incubation time, fibrinogen and ninhydrin con- 
centrations, and temperature, the acceleration 
of clotting by thrombin can be shown to bear a 
linear relationship to the thrombin concentration. 
Using this method, quantities of thrombin as small 
as 1 X 10 (.0001) units of thrombin can be 
measured. The effect is not species specific, since 
bovine or human fibrinogen, and bovine or human 
thrombin can be used. Highly purified thrombin 
likewise produces the reaction. Human, dog, and 
rabbit sera, containing no thrombin when meas- 
ured by conventional methods, show an effect 
similar to thrombin, when measured by the nin- 
hydrin method. By utilizing specific absorbents, 
and other methods to be described, evidence has 
been accumulated that the serum factor is throm- 
bin. Using our method for thrombin assay, we 
have studied certain aspects of the reaction of 
thrombin and fibrinogen. For example, in the 
early stages of the fibrinogen-thrombin reaction 
(before coagulation occurs), thrombin is not con- 
sumed in the reaction. It can also be shown that 
calcium does not affect the preliminary stages of 
the fibrinogen-thrombin reaction. 


165. Relationship between radiosensitivity 
and metabolic activity of tumors. ANNA 
GOLDFEDER AND Fusay NaGasak1.* Cancer Re- 
search Lab., Dept. of Hosps. and New York Univ., 
New York City. 

Studies on two transplantable mouse mammary 
adenocarcinomas designated dbrB and C;H 
showed that the relatively faster growing dbrB 
tumor exhibited greater metabolic activity, as 
indicated by its oxygen uptake in vitro and incor- 
poration and turnover of P®?, as compared with 
the slower growing C;H tumor. The greater radio- 
resistance to xX-radiation in vivo of the dbrB 
tumor was explained on the basis of the concept 
of the ‘wash-away’ effect of toxic substances 
produced by ionizing irradiation, permitting rela- 
tively greater recovery in this tumor, as com- 
pared to the C;H tumor, having an inherent 
slower metabolic rate. This assumption was veri- 
fied by the earlier and greater recovery in the 
dbrB tumor than in the C;H after a medium dose 
of X-radiation, as determined by the mitotic in- 
dex. Further studies were made on two other 
mouse mammary adenocarcinomas (dbaH and 
C;HB) and on a rat mammary adenocarcinoma, 
Aug. Quantitative data were obtained on phos- 
phorylated intermediates in the glycolytic cycle 
and on the nucleic acids (RNA and DNA) in 
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these analogous tumors before and after x-radia- 
tion. Variations in relative quantities of several 
components were noted and will be discussed. 
Doses of x-radiation which prevented prolifera- 
tion of these tumors had no appreciable effect on 
quantitative levels of the phosphorylated com- 
pounds. It was concluded that larger doses of 
x-radiation are required to affect the metabolic 
processes than are required to affect proliferation. 
The implications involved in radiosensitivity and 
metabolic activity of tumors will be discussed. 


166. Longitudinal mechanical impedance of 
muscle at low frequencies. Davip E. Go.p- 
MAN AND CALMAN LevicH.* Naval Med. Re- 
search Inst., Bethesda, Md. 

Spring and damping constants of resting frog 
sartorius muscle were determined from measure- 
ments of frequency and decrement of free vibra- 
tions of muscle suspended as a spring on a 
weighted, balanced lever arm. The equivalent 
mass, and hence the frequency, of the system was 
varied by changing the lever arm length and the 
moment of inertia. A gentle push set up damped 
oscillations of maximum amplitude less than 1% 
of the muscle length, thus justifying the necessary 
assumption of linearity of motion. By using known 
unbalanced loads, the muscle was stretched to 
finite extensions, and the small oscillations set 
up permitted the determination of different 
spring and damping constants as a function of 
muscle extension as well as of frequency. The 
range covered was from a few hundredths of a 
cycle to a few cycles per second. The equivalent 
series resistive and reactive components of the 
impedance were found to increase steadily as the 
frequency was reduced and showed a pronounced 
upward curvature toward the end of the available 
range. 


167. Postadrenalectomy cycles of motor ac- 
tivity and creatine phosphate in pituitary 
and hypothalamus of the rat. HaARoLp GoLp- 
MAN* AND L. G. ABoop. Dept. of Physiology, 
Univ. of Chicago, and Neuropsychiatric Inst., 
Univ. of Illinois, Chicago. 

Four rats decreased their preoperative daily 
activity (exercise wheel revolutions) to one-third 
average over a 3-week postadrenalectomy period; 
but there was a peak activity at 5-7 days of about 
70% normal and a valley at 15-18 days of 3% nor- 
mal (compare RicuTer, Ass. Nerv. Ment. Dis., 
1938). The extreme range for a single animal 
preoperative was 2-fold; postoperative, over 100- 
fold. Creatine phosphate (CrP) and inorganic 
phosphate (P), especially the ratio CrP/P, and 
triose-P content of the hypothalamus and the 
pituitary showed marked changes in parallel with 
activity. Control values (8 or more rats) in umM/gm 
for hypothalamus and pituitary, respectively, 
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were: CrP, 2.2, 8.8; CrP/P, 0.24, 0.9; P, 9.1, 10; 
triose P, 6.2, 9.8. During activity peaks (8 rats) 
these values became: CrP, 5.9, 10.9; P, 5.9, 1.1; 
CrP/P, 1, 10; triose P rose to control levels; and 
during valleys (12 rats) they reached: CrP, 1.1, 
2; P, 10.8, 5.9; CrP/P, 0.13, 0.33; triose P, 1.1, 
4.3. All changes of more than 20% are significant 
at P < 0.05, most at P < 0.01. Cerebral cortex 
did not show any similar phosphate changes. 
Turnover studies are planned to help interpret 
the striking relation between phosphate metab- 
olism of the hypothalamic-pituitary system and 
level of spontaneous activity. (ONR contract.) 


168. Phase shift in body tissues as it pertains 
to electrocardiography. Hans L. GoLpsTEIN, 
Catvin F. Kay anp HERMAN P. ScHwan (in- 
troduced by HucH Montcomery). Electromed. 
Group of the Moore School and Robinette Fndn., 
Univ. of Pennsylvania, Philadelphia. 

In electrocardiography, recording of an elec- 
trical event is assumed to exactly coincide with 
its occurrence. Phase shift, which results in time 
delay and wave distortion, of recording instru- 
ments has been practically eliminated by careful 
design. Phase shift in body tissues has not been 
measured and cannot be eliminated. It results from 
a) the effect of body tissue on the propagation 
constant for the signal which, from known elec- 
trical properties of tissues, should be small at 
cardiac frequencies, and b) impedance variations 
in the signal pathway. Since low frequency tissue 
capacity is extremely high and variable, phase 
shift occurs, but because of tissue complexity, 
calculation of its magnitude is virtually impos- 
sible. Phase shift from heart to periphery was 
directly measured in dogs. A sinusoidal voltage 
was applied to a two-electrode catheter in the 
heart. Interelectrode current was measured on the 
vertical plates of an oscilloscope. Voltage between 
paired subcutaneous electrodes was applied to the 
horizontal plates. Deviation from a straight line 
on the screen was corrected by a calibrated RC 
network. Phase shift was computed from the cor- 
rection factor. Phase shift below 500 cps was less 
than 2°, rising as frequency is increased. The 
measurements indicate that phase shift in body 
tissues is negligible for standard electrocardiog- 
raphy, but it may exert a definite although small 
effect on high frequency (circa 500 cps) compo- 
nents of the electrical signal of the heart. (Par- 
tially supported by Natl. Heart Inst. USPHS 
Grant.) 


169. Prevention of shock during prolonged 
periods of ventricular fibrillation by arti- 
ficial circulation and oxygenation. FRANK 
GoLLaAN AND GEoRGE R. MENEELY. Research 
Lab. and Radioisetepe Unit, Thayer Vet. Admin. 
Hosp., Nashville, Tenn. 
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In 12 experiments on heparinized open-chest 
dogs the main trunk of the left coronary artery 
was temporarily occluded. Ventricular fibrilla- 
tion was produced in all instances and recorded 
by electrocardiographic tracings by a direct lead 
from the left ventricle. Through plastic catheters 
venous blood from the right heart was shunted 
into a modified oxygenator-pump (LELAND C. 
CLARK, JR., FRANK GOLLAN AND VISHWA B. 
Gupta, Science 111: 85, 1950). Rapid oxygenation 
was produced by forcing oxygen through the pores 
of a bacterial filter and then by breaking up the 
dispersion of oxygen in blood with Dow Corning 
antifoam compound. The oxygenated and de- 
foamed blood was returned under pressure into 
the femoral arteries toward the aorta. The blood 
in the extracorporeal circulation was cooled un- 
til the body temperature of the animal reached 
29°C. At that body temperature about 60-70 cc/ 
kg/min of blood flow through the instrument was 
sufficient to maintain normal blood pressure and 
respiratory rate while the ventricles fibrillated. 
The longest period of fibrillation lasted 30 minutes. 
After release of the coronary occlusion, sinus 
rhythm was restored by defibrillation with a Rand 
defibrillator and after stopping the oxygenator- 
pump all animals resumed their normal circula- 
tory and respiratory functions. (This work was 
supported by a grant from the American Heart 
Assoc.) 


170. Thromboplastic potency of whole blood 
components. S. GoL.iuB (introduced by J. O. 
CRIDER). Research Dept., Albert Einstein Med. 
Center (so. div.), Philadelphia, Pa. 

The thromboplastic potency of plasma and the 
formed elements of the blood were investigated 
with the aid of the recently discovered enzyme 
‘thromboplastinase.’ A new rapid technique is 
described for obtaining concentrates of the formed 
elements and plasma from fresh normal human 
whole blood. This technique employs polyvinyl- 
pvrollidone, sequesterene, dowex-50 and differen- 
tial centrifugation. Separation results obtained 
therewith are presented. Plasma thromboplastin 
as well as tissue thromboplastin is apparently 
susceptible to the action of ‘thromboplastinase.’ 
White cells, platelets and red blood cells cause a 
shortening of plasma clotting time. On a cell to 
cell basis the order of ‘activator’ potency is that 
given above. The action of ‘thromboplastinase’ on 
the ‘activator’ potency, i.e. the thromboplastic 
fracticn, is presented. 


171. Effect of progesterone injections in males 
on alveolar carbon dioxide tension, basal 
body temperature and basal metabolism. 
Rutu L. Goop.ianp,* JoHN G. REyYNOLDs,* 
AND W. T. PoMMERENKE. Dept. of Obstetrics 
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and Gynecology, Univ. of Rochester School of 

Medicine and Dentistry, Rochester, N. Y. 

Normal male medical students were studied 
for the effects of progesterone on alveolar carbon 
dioxide tension, body temperature, and basal 
metabolism. Base line values were established for 
each subject on all determinations. Injections of 
sesame oil as controls, to establish any effects of 
the vehicle for the hormone, were found to result 
in no significant changes. Following the injection 
of 50 mg of progesterone in sesame oil an average 
decrease of 2.5 mm of Hg in alveolar pCO: and 
an increase of 0.7 of a degree centigrade in basal 
body temperature were observed. Both of these 
changes were significant. No constant or charac- 
teristic effect on basal metabolism was noted 
after the hormone administration. The observed 
changes in this series of experiments may well be 
related to the fluctuations of these values in the 
normal female. 


172. Production of antirenin in the rat. How- 
ARD C. GoopMAN, STEPHEN SMITH, ALVIN SEL- 
LERS, AND JESSIE MARMORSTON (introduced 
by Harry GouipBsuatTt). Institute for Med. Re- 
search, Cedars of Lebanon Hosp., Los Angeles, 
Calif. 

Antirenin has been produced in the rabbit, dog 
and guinea pig by repeated intramuscular or sub- 
cutaneous injection of heterologous renin prepara- 
tions. Production of antirenin in the rat has not 
been reported. While studying: the proteinuria 
response to the daily intraperitoneal injection of 
renin in the rat, a gradual diminution in proteinu- 
ria from an average of 59.9 mg/hr to 0.7 mg/hr 
was found. Further studies revealed that after 
an average of 13 daily intraperitoneal injections 
of four pressor units of hog renin, 12 out of 14 
rats ceased to respond to the renin injections with 
proteinuria, and remained refractory to renin 
injection when tested as long as 100 days later. 
Intravenous renin injection failed to produce a 
pressor response in these rats, although intrave- 
nous hypertensin produced the normal blood 
pressure elevation. The serum of these animals 
contained antirenin. 


173. Endocrine influences upon eosinophilic 
leukocyte. ALBERT 8S. GoRDON AND JACQUES 
PanaweR.* Dept. Biology, Washington Square 
College of Arts and Science, New York Univ., 
New York City. 

It has been demonstrated that breakdown of the 
eosinophilic leukocyte occurs normally in periph- 
eral blood as well as in peritoneal and pleural fluids 
of the rat (PADAWER AND Gorpon, Endocrinology 
51: 52 1952). The percentages of degenerative 
forms of the eosinophil are increased by treatment 
of the animal with cortisone or epinephrine and 
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by exposure to lowered barometric pressures. 
These studies have now been extended to the 
adrenalectomized and hypophysectomized rat. 
Degenerating eosinophils are encountered in the 
peripheral blood and peritoneal fluids of the un- 
stressed, salt-maintained adrenalectomized ani- 
mal examined at 4 days and at 2 weeks after the 
operation. The ratio denoting the efficiency of 
uptake of eosinophilic material by macrophages 
in the peritoneal fluid, i.e. concentration of de- 
generating eosinophilic forms/concentration of 
macrophages containing ingested eosinophilic ma- 
terial, appears to be increased by adrenalectomy 
and decreased in the 20-day pregnant rat. Break- 
down of eosinophilic leukocytes is also evident 
in the peritoneal flvid of the unstessed hypophy- 
sectomized rat employed 4 weeks postoperative. 
Exposure of salt-maintained adrenalectomized 
rats to lowered barometric pressures results in an 
increased concentration of degenerating eosino- 
philic forms in peripheral blood. It is concluded 
that extra-adrenal factors are involved in the 
destruction of the eosinophilic leukocyte and 
that adrenal hormones act indirectly in this 
process. (Supported by a grant-in-aid from the 
American Cancer Society upon recommendation 
of the committee on growth of the National Re- 
search Council and by a fellowship (J. P.) from 
the Dazian Foundation for Medical Research.) 


174. Effects of insulin on intact rat leg mus- 
cle. D. R. H. Gourtey. Dept. of Pharmacology, 
Univ. of Virginia Med. School, Charlottesville. 
The use of the isolated rat extensor digitorum 

longus muscle in studies of respiratory metab- 

olism was introduced by Johnson and Fisher (Fed- 
eration Proc. 8: 82, 1949). Johnson found that the 
addition of insulin increased the oxygen consump- 
tion of the extensor muscle in vitro (Ph.D. thesis, 
U. of Toronto, 1949). This observation has been 
confirmed and certain other observations made 
with this preparation. No effect on oxygen con- 
sumption was observed when inactivated insulin 
was added or when the muscle was gently shaken 
with the usual insulin solution for one minute, 
rinsed and subsequently incubated in Ringer 
solution. Pyruvate or lactate stimulated the oxy- 
gen consumption of the extensor muscle but glu- 
cose had no effect. The stimulating effect of in- 
sulin on oxygen consumption was not observed 
if any of these substrates was also present. The 
utilization of added pyruvate or lactate was not 
affected by insulin but addition of the hormone in- 
creased the utilization of glucose and the glycogen 
deposition in the muscle. The effect of insulin on 
glycogen deposition is similar to the well-known 
elfect of the hormone in isolated rat diaphragm 
muscle. The stimulation of oxygen consumption 
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by insulin has not been observed with diaphragm 
muscle. 


175. Effect of variation in intensity of afferent 
stimulation on the reflex response of an- 
tagonists about the ankle joint in decere- 
brate and spinal cat. A. R. GRAHAM,* and 
G. W. Sravraky. Dept. of Physiology, Med. 
Faculty, Univ. of Western Ontario, London, 
Canada. 

Reversals of reflexes and apparent exceptions 
to reciprocal effects were described by Sherring- 
ton and Sowton; Beritoff; Hinsey, Ranson and 
Doles; Hughes, Teasdall and Stavraky, and 
others. Such reversals were brought about by 
variations in the intensity and frequency of af- 
ferent stimulation, by anaesthesia, strychniniza- 
tion and by changes in the position of the head and 
of the legs. In the present investigation the bilat- 
eral reflex response of antagonists about the ankle 
joint (tibialis anticus and gastrocnemius) was 
studied in 30 experiments on acutely decerebrated 
cats in the supine position. In 7 experiments spinal 
transection was carried out at the Ti: level. Re- 
flexes were elicited by means of electrical stim- 
ulation of the posterior tibial nerve with currents 
of 0.1-100 volts intensity and frequency of 10-60 
cps with pulse duration of 0.5-1 msec delivered by 
a low impedance electronic square-wave stim- 
ulator. With the increase in the intensity of af- 
ferent stimulation the ipsilateral response changed 
from an isolated extensor contraction to co-con- 
traction of the extensor and the flexor then to 
inhibition of the extensor and contraction of the 
flexor. A similar sequence of effects was observed 
contralaterally. Immediately after low spinal 
transection, flexor responses predominated as 
compared to those seen in the decerebrate ani- 
mals. An analysis of the mechanism of the dif- 
ferent types of responses is in progress. (Sup- 
ported by Natl. Health Grants Admin. and Natl. 
Research Council of Canada.) 


176. Evidence that changes in blood plasma 
are responsible for developed refractoriness 
to bacterial pyrogens. RONALD GRANT. Dept. 
of Physiology, Stanford Univ., Stanford, Calif. 
Development of refractoriness to bacterial py- 

rogens in rabbits injected daily is marked by 

diminished febrile reaction and greatly increased 
latency of initial response. Incubation of the py- 
rogen with serum or heparinized plasma from 
nonrefractory donor rabbits before injection re- 
duces latency to, or below, that normally seen in 
nonrefractory rabbits. The strength of fever may 
be slightly increased but not restored to normal. 

Incubation with plasma from refractory rabbits 

has no such effects but rather may further increase 
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latency and diminish the febrile response. Two 
possible interpretations will be discussed: a) that 
pyrogen is partially inactivated by the plasma of 
refractory animals, b) that development of re- 
fractoriness involves loss of ability to effect an 
initial plasma-pyrogen interaction normally in- 
volved in the development of fever. Reasons will 
be given for favoring the latter hypothesis. 


177. Influence of exposure upon survival of 
rats after submerging in fresh water. STE- 
PHEN W. Gray. Emory Univ., Ga. 
Anesthetized rats submerged in fresh water at 

various temperatures below 35°C. have a ‘survival 
time’ increasing by about 20 seconds for each 10° 
drop in water temperature (Gray 1951). Similar 
rats immersed for 5 minutes before submersion 
show a comparable survival time at 35° but the 
time increases by about 27 seconds for each 10° 
drop in water temperature. Animals with or with- 
out previous exposure lived 93 and 94 seconds 
(average) respectively at 35°, while those sub- 
merged without previous exposure in water at 0° 
lived 155 seconds and those: immersed previously 
at the same temperature for 5 minutes lived 191 
seconds. At temperatures above 35° the exposed 
animals did not survive as long as the unexposed 
group. Those exposed and then submerged in 
water at 50° survived 59 seconds while those sub- 
merged at once lived 100 seconds. ‘Survival time’ 
is thus decreased after previous exposure in water 
above body temperature and increased after ex- 
posure in water below body temperature. 


178. Salt exchange in renal hypertension. 
D. M. GREEN, F. M. SturtTEvant* anp C. G. 
Van ArMAN.* Div. of Biological Research, G. D. 
Searle & Co., Chicago, Ill. 

The temporal relations among blood pressure, 
self-selected intake of saline and water, and 
output under fixed loads, were studied in rats for 
18 weeks after bilateral encapsulation of the kid- 
neys in latex envelops. Immediately after opera- 
tion, treated animals increased their output of 
sodium and water under load, as compared with 
sham-operated controls. These increases persisted 
for 7-10 weeks, after which the treated and con- 
trol groups did not differ significantly. The self- 
selected intakes of saline and water followed a 
similar pattern, being much increased during the 
early weeks following encapsulation and falling 
into the control range after the seventh week. 
Blood pressure rose more slowly, becoming sig- 
nificantly higher than the control levels by the 
eighth week and achieving a sustained plateau 
from the tenth week onward. These various rela- 
tionships are similar to the ones previously de- 
scribed in rats made hypertensive with desoxy- 
corticosterone acetate. The results suggest that 
both types of experimental hypertension involve 
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a comparable mechanism, in which an early dis- 
turbance in sodium and water exchange reverts 
toward normal in association with, or as a conse- 
quence of a sustained elevation of blood pressure. 


179. Pathways in rhinencephalic seizures. J. 
D. GREEN AND T. SaimamorTo (introduced by 
R. R. SoNNENSCHEIN). School of Medicine, Univ. 
of California at Los Angeles, and Vet. Admin. 
Hosp., Long Beach. 

Repetitive stimulation of various parts of the 
cat’s rhinencephalon produces convulsive dis- 
charges in the EEG, and in uncurarized animals, 
motor seizures of the grand mal type. The fimbria 
hippocampi has a particularly low threshold (0.5 
to 1.0 volts). Fibers in the fimbria include axons 
directed into the fornix towards the mammillary 
body and commissural fibers interconnecting the 
hippocampi. Consequently, stimulation of the 
fimbria might lead to activation of a) the mam- 
millary body, and b) the ipsilateral or contra- 
lateral hippocampus. Stimulation of the fornix 
distal to the hippocampal commissure does not 
produce seizure discharges, and, after section of 
the fornix bilaterally, stimulation of the fimbria 
still elicits convulsive records. Consequently, 
commissural fibers must be involved. A rever- 
berating circuit between the two hippocampi is 
not essential because sagittal section of the com- 
missural fibers does not prevent discharges arising 
by ipsilateral activation. If the fimbria is isolated 
from its own hippocampus and stimulated, dis- 
charges still occur from the contralateral hippo- 
campus. Removal of the pyriform cortex on the 


stimulated side does not prevent the discharges, 
unless the commissural fibers are also interrupted. | 


The pyriform cortex of either side can therefore 
carry the seizure discharges from the hippocam- 
pus to the rest of the brain. The seizure responses 
are prominent in many parts of the thalamus, 
hypothalamus, midbrain-tegmentum and caudate 
whether the neo-cortex is present or not. In the 
intact brain they may also be recorded in the 
cerebral peduncles and internal capsule as well. 


180. Use of intermittent positive pressure 
breathing in patients with pulmonary ed- 
ema. Davin G. GREENE AND THEODORE H. 
NOEHREN (introduced by Frep R. GRIFFITH, 
Jr.). Dept. of Medicine and Physiology, Univ. 
of Buffalo School of Medicine and the Buffalo 
General Hosp., Buffalo, N. Y. 

The effects of intermittent positive pressure 
breathing have been.studied in human subjects 
with pulmonary edema due to a variety of causes. 
Intermittent positive pressure has been supplied 
by the use of the Burns valve, a valve which has 4 
high mean mask pressure, usually activated by 
100% oxygen. This has been alternated with 100% 
oxygen supplied at ambient pressure or with 
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slight expiratory resistance. An indwelling arte- 
rial needle has been placed in a convenient sys- 
temic artery and samples obtained for determina- 
tion of the oxygen and carbon dioxide tensions by 
the bubble technic of Riley. The px has been de- 
termined with a glass electrode. Systemic arterial 
pressure has been determined by auscultation in 


the usual manner. Some increases in the arterial ~ 


oxygen tension have been noted with the use of 
intermittent positive breathing. These increases 
were frequently associated with hypercapnia and 
acidosis which were sometimes extreme. With 
continued intermittent positive breathing, sys- 
temic arterial blood pressure has been observed 
to fall gradually. In two patients alternating to 
oxygen at ambient pressure was followed by a 
further sharp drop in arterial blood pressure which 
was reversed by reinstitution of intermittent 
positive pressure breathing. 


181. Metabolic studies on ammonium chloride 
acidosis in patients in congestive heart 
failure. J. GrossMAN, R. E. Weston, I. B. 
HanEnsonN, E. R. Borun, H. A. Guerin, T. 
D. Uttmann, M. Woutrman anv L. LEITER 
(introduced by H. Harmovict). Med. Div., Mon- 
tefiore Hosp., New York City. 

In contrast to normal subjects, most patients 
in chronic congestive failure give a poor diuretic 
response to ammonium chloride. In order to clarify 
the mechanisms responsible for this difference, 
the effects of administering 6-10 gm daily of 
NH,Cl for 3 to 9 days were studied in a series 
of patients in chronic congestive failure of vary- 
ing degrees of severity, without clinically demon- 
strable renal disease. Metabolic balances for Na 
Cl, K, N, P and water and the corresponding 
blood concentrations were determined. In general, 
the responses of the cardiacs to NH,Cl acidosis 
differed from that of normal subjects in the 
following respects: a) there was little or no natriu- 
resis, b) chloride excretion increased more slowly 
and rarely exceeded intake, c) urinary excretion 
of potassium increased more than did that of 
sodium, leading to negative balance for several 
days and a drop in serum potassium level, d) 
urine volume did not increase significantly, and 
there was no appreciable weight loss, e) on con- 
tinued administration of NH,Cl, the hyperchlore- 
mic acidosis persisted. These differences were 
apparently related directly to the severity of 
congestive failure. Thus, the most critically ill 
patients exhibited no natriuresis and minimal 
chloruresis during periods of marked acidosis. 
In contrast, occasional patients in less severe 
failure had moderately increased natriuresis and 
relatively prompt increases in urinary chloride 
excretion. Fecal electrolyte excretion remained 
unchanged. Apparently, despite increased potas- 
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sium excretion, in congestive failure, reduced 
availability of cation due to sodium retention 
leads to impaired chloride excretion during acido- 
sis, until ammonia production becomes adequate. 


182. Effects of adrenal cortical steroids on 
C'-glucose metabolism by rat diaphragm. 
Mitton S. GrossMAN, ConsTANCE S. RYDER 
AND O.or H. PEARSON (introduced by RuLoN 
W. Rawson). Div. of Clin. Investigation, Sloan- 
Kettering Inst., New York City. 
Hemidiaphragms from 150 gm Wistar rats were 

incubated for two hours at 37°C. in 2 cc of phos- 

phate buffered Ringer’s solution containing 2 mg 
of uniformly labelled C'*-glucose for control ex- 
periments. The free-alcohol adrenal cortical ste- 
roids, desoxycorticosterone, cortisone, hydrocor- 
tisone or corticosterone, were added to this 
incubation medium for experimental hemidia- 
phragms. 8.06 X 10-4 m hydrocortisone signifi- 
cantly decreased C'!‘-glucose uptake by the dia- 
phragm (—32%). The C'4-glucose converted to 
glycogen and oxidized to C'4O2 was also decreased 
but this was proportional to the decreased glucose 
uptake. 2.56 X 10-4 m cortisone gave similar re- 
sults. 4.33 X 10-4 m corticosterone did not sig- 
nificantly depress glucose uptake or glycogen de- 
position. However, the oxidation of glucose to 

CO, was significantly depressed (—41%). 1.63 X 

10-* m desoxycorticosterone did not affect glucose 

uptake or oxidation of glucose to C'*O2. However, 

conversion of C!4-glucose to glycogen was defi- 
nitely inhibited (—31%). The total glycogen in 
the diaphragm virtually disappeared and there 
was a marked accumulation of lactate which 
accounted for the decrease in glycogen. Thus, 
desoxycorticosterone stimulated glycogenolysis 
without altering glucose uptake or oxidation. 

Cortisone, hydrocortisone and _ corticosterone 

depressed O2 consumption slightly (10-20%), 

whereas desoxycorticosterone did not alter Oz | 

consumption. These observations suggest that 
these steroids have different sites of action in in- 
termediary carbohydrate metabolism. 


183. In vivo method for quantitative assay 
of orally administered antiulcer drugs. 
Rosert F. GRovER* AND CLARENCE A. MAASKE. 
Dept. of Physiology, Univ. of Colorado School 
of Medicine, Denver. 

Since the in vitro assay of agents employed in 
the therapy of gastroduodenal ulcer is often un- 
satisfactory or even impossible, the need exists 
for a suitable in vivo method of assay. When 
Shay first described the induction of acute ulcera- 
tion in the rumen of the rat’s stomach by simple 
pyloric ligation, he suggested that this rat prepa- 
ration be employed in the study of antiulcer drugs. 
Cahen and Tvede (Proc. Soc. Exper. Biol. & Med. 
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78: 708, 1951) followed this suggestion and demon- 
strated the suitability of the Shay rat for the 
quantitative comparison of parenterally adminis- 
tered antisecretory drugs. In the present inves- 
tigation, we have found the Shay rat equally 
suitable for the assay of orally-administered sub- 
stances with anti-ulcer properties. For each sub- 


stance studied, that dose has been determined ° 


which will prevent ulcers in 50% of rats so treated. 
Three classes of chemicals have been assayed in 
this manner: the common acid-neutralizing agents, 
pepsin -inactivators (sodium laury] sulfate), and 
materials which form a protective coating in the 
stomach (gastric mucin). In addition, the in- 
hibition of gastric acid production by orally 
administered sodium lauryl sulfate, previously 
demonstrated in the dog, has also been demon- 
strated in the Shay rat. Studies now in progress 
on the relative importance of acid and of enzymes 
in ulcer formation in the Shay rat will be reported. 
(Supported by a grant from the Hardt Founda- 
tion, Chicago, III.) 


184. Influence of variations in Na and K con- 
centration of external medium on action of 
dibucaine (butyloxycinchoninic acid di- 
ethylenediamide HCl) on isolated rabbit 
auricles. LEONARD GRUMBACH AND JESSE C, 
STANLEY (introduced by A. M. Lanps). Sterling- 
Winthrop Research Inst., Rensselaer, N. Y. 
The auricles were suspended in Krebs-Hense- 

leit solution in equilibrium with 5% COs: in Os: 

at 29°C. and the refractory period measured by 
the Dawes method after a 1-hr period of equlibra- 
tion. This value was compared with the refractory 
period measured in the same way approximately 
40 min after a medium change or after contact 
with dibucaine HC] (1 in 5 million) or both. When 
sodium chloride was removed it was replaced 
with isosmotic sucrose; potassium chloride 
changes were not compensated for. Dibucaine 
lengthened the refractory period approximately 

20%, an effect which could be reversed by lowering 

the K* concentration from 5.9 to 1.1 mEq/l. 

Lowering the Na* concentration from 144 to be- 

tween 120 and 108 mEq/I lengthened the refrac- 

tory period approximately 40%, an effect also 
reversed by lowering the external K* concentra- 
tion to 1.1 mEq/l]. The effect of dibucaine in com- 
bination with lowered sodium concentration for 

40 min. is approx. equal to the sum of the effects 

of each acting independently being about 60%. 

However, if an auricle is exposed to dibucaine 

alone for 20 min. before exposure to the combina- 

tion of lowered sodium and dibucaine for only 20 

min, the refractory period is lengthened approxi- 

mately 105% at this time instead of 60%. The 
significance of these results will be discussed in 
relation to theories of action of local anesthetics. 
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185. Resting and action potentials of squid 
axons with internal ionic environment al. 
tered by microinjection. Harry GRUNDFEST, 
Mario ALTAMIRANO-ORREGO,* C-Y. Kao* anp 
Davin NAcCHMANSOHN. Dept. of Neurology, Col- 
lege of Physicians and Surgeons, Columbia Univ. } 
New York City. 

The microinjection technique (Nature, 169: 190, 
1952) combined with internal microelectrode re- 
cording permits study of bioelectric potentials 
under conditions of changed internal ionic en- 
vironment. This report is confined to effects of 
increase in Kt, Nat, Catt, or Mg**, as chloride, 
glutamate, or aspartate. The first effect of mini- 
mal injection of these cations is to decrease the 
overshoot, although transient initial increase was 
observed. The resting potential was usually not 
affected until the overshoot had undergone con- 
siderable decrease. Then, both decreased pro- 
gressively but independently. Onset of block was 
observed with external recording electrodes 
straddling the pipette-electrode. At block, resting 
potentials had fallen by 40 to 60%. Total depolar- 
ization was not seen. The internal spike decreased 
by 70 to 80%, the remnant being ascribable to 
activity in the unblocked region. Increasing block- 
ing effectiveness is in the order Kt (50), Na*(5), 
Catt (0.03), Mg**t (0.0003), the figures giving 
approximate blocking dose in yg. The blocking 
potencies are approximately expressed in the 
ratio 1:10:100:10,000, and the high effectiveness 
of Mg** may indicate a specific role of this ion 
at the interior aspect of the excitable membrane. 


186. Depolarization and _ contraction in 
smooth muscle on rapid cooling. Rita Gutt- 
MAN AND ARNOLD M. Katz. Dept. of Biology, 
Brooklyn College, Brooklyn, N. Y., Harvard Med. 
School and Marine Biological Laboratory, Woods 
Hole, Mass. 

The anterior byssal retractor muscle of Mytilus 
edulis, the fibers of which are parallel and run the 
full length of the muscle, was rapidly cooled from 
about 24° to 7°C. Resting potentials were recorded 
on a Grass ink writing apparatus through a cross- 
coupled input d.c. amplifier, a.c. being eliminated 
by means of a Wagner ground. A kymograph was 
used to record virtually isometric contractions. 
The muscle was placed in a lucite chamber. One 
end of the muscle was maintained in 0.48 M KCl 
and the other end was subjected to experimen‘al 
solutions, with a paraffin oil compartment be- 
tween. Potentials of about 20 mv were obtained 
with this method. Rapid cooling of the muscle in 
sea water caused reversible partial depolarization 
but no contraction. Room temperature solutions 
containing three to five times the amount of KC! 
normal in sea water resulted in partial depolar- 
ization and usually very slight contraction. Upon } 
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rapid cooling, these high potassium solutions 
potentiated a contraction accompanied by in- 
creased depolarization. It is hoped that these ex- 
periments may contribute to the understanding of 
the relation between depolarization and contrac- 
tion in muscle. They show that contraction of 
Myi‘lus smooth muscle is accompanied by de- 
polarization whenever rapid cooling is an effec- 
tive stimulus. 


187. Effect of anoxia on myocardial carbohy- 
drate metabolism and coronary blood flow 
in intact dogs. Dona.p B. HackEL,* JEROME 
KLEINERMAN* AND WALTER T. GoopALE. Dept. 
of Pathology, Western Reserve Univ. and Cleve- 
land City Hosp., Cleveland, Ohio; Medical Clinic, 
Peter Bent Brigham Hosp. and Dept. of Medi- 
cine, Harvard Med. School, Boston, Mass. 

In order to study the effects of inhaling low 
oxygen mixtures, normal morphinized dogs were 
lightly anesthetized with a Dial-urethane-pento- 
barbital mixture. The coronary sinus, pulmonary 
artery and femoral artery were catheterized. Ini- 
tial control measurements were made of coronary 
blood flow (nitrous oxide method), cardiac output 
(Fick), blood pressure (pulmonary and systolic), 
left ventricular work and efficiency, myocardial 
R.Q., blood pu, and left ventricular myocar- 
dial utilization of oxygen, glucose, lactate, and 
pyruvate, with each dog breathing room air con- 
taining approximately 21% oxygen. These meas- 
urements were then repeated during the last 5 
minutes of a 20-minute exposure to 5% oxygen 
inhalation in 10 dogs. A similar procedure was em- 
ployed in 9 dogs given 10% oxygen. Six dogs were 
studied as double controls, inhaling room air dur- 
ing both periods of observation. With decrease 
in the inspired oxygen from 20% to 10% to 5%, 
the mean arterial oxygen level fell from 15 to 12 
| to 4 vol %, respectively, and the mean coronary 
blood flow increased from 125 to 180 to 500 cc/100 
gm of left ventricle/minute. Oxygen consumption 
of the left ventricle during anoxia increased, 
apparently related to increased cardiac output 
and arterial blood pressure. The left ventricular 
carbohydrate utilization of animals breathing 10% 
oxygen differed little from control observations on 
room air. 5% oxygen inhalation caused a marked 
decrease in lactate and pyruvate utilization, de- 
Spite increased arterial levels of these substances. 


188. Relation of 24-hour rhythm in body tem- 
perature to lighting conditions and to the 
adrenal. F. HaLBerc,* L. Levy* anp M. B. 


VisscnerR. Univ. of Minnesota, Minneapolis. 
Rectal temperatures of 60 + 10 days old male 
CBC mice were determined (by means of a ther- 
mistor bridge circuit) during opposite phases of 
the eosinophil rhythm (‘AM’: 08:00-12:00; PM: 
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20:00-24:00). ‘Initial’ temperatures were obtained 
within a minute following the removal of a mouse 
from its cage. Recording was continued for 7 
minutes for each mouse. Intact mice show a 
marked increase in temperature during recording. 
When lights are turned off at 18:00 and on at 06:00 
the initial as well as the 7-minute values show an 
‘AM’-low and a ‘PM’-high. By contrast, an ‘AM’- 
high and a ‘PM’-low are noted after the reversal 
of the lighting regimen for 9 days. Adrenalecto- 
mized mice and sham-operated controls were then 
studied on a regimen of alternating light-dark. 
The ‘AM’ — ‘PM’ difference between initial re- 
cordings of adrenalectomized mice is in itself sig- 
nificant (1.02 + 0.30°C.; P = 0.006), yet smaller 
than that noted for sham-operated controls (1.60 
+ 0.13°C.; P < 0.001). Moreover, at the 7-minute 
time point the ‘AM’ — ‘PM’ difference of adrena- 
lectomized mice was only 0.21 + 0.32°C. (P = 
0.516) as compared with 0.93 + 0.14°C. (P < 
0.001) for the same difference in sham-operated 
controls. The obliteration of the ‘AM’ — ‘PM’ 
difference at the 7-minute time point subsequent 
to adrenalectomy is hardly the result of random 
sampling error (P = 0.0366). On the contrary, 
it appears that adrenal mechanisms which have 
been shown to control periodicity in number of 
eosinophils, contribute also to the maintenance 
of the 24-hour rhythm in body temperature. 


189. Observations on men exposed to hypoxia 
at different environmental temperatures. 
Henry B. HA.Lz (introduced by Otts O. Bren- 
son, JR.). USAF School of Aviation Medicine, 
Randolph Air Force Base, Tex. 

Changes in circulatory, respiratory, body tem- 
perature, and adrenal cortical function were fol- 
lowed in male subjects during standardized ex- 
posures to low barometric pressure under two 
different conditions of temperature (80° and 
120°F.) in an effort to determine the extent to 
which adjustments to heat interfere with or other- 
wise modify the responses to hypoxia. In prelimi- 
nary tests, the elevation in heart rate resulting 
from 15 minutes’ exposure to 18,000 ft simulated 
altitude was found to be slightly greater in 12 out 
of 19 subjects when they were in the overheated 
state. In the remaining 7, heart rates were ele- 
vated but not to the degree seen when the tem- 
perature was in the comfort range. The elevation 
in heart rate due to the heat factor was apparent 
both before and after the hypoxia phase, but a 
truly ‘additive’ effect was not seen during hypoxia. 
Results from tests on a second group of subjects 
breathing a 10% oxygen-nitrogen mixture show 
that time is an important element because there 
was a tendency for heart rates to decrease slightly 
after 15 minutes’ exposure to hypoxia at 80°F., 
but at the higher temperature, heart rates either 
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continued to climb throughout the exposure period 
or suddenly dropped to subnormal levels. In a 
comparative study now in progress larger groups 
of subjects are being followed during exposures to 
14,000 ft simulated altitude with and without the 
heat factor. 


190. Effect of separation on the blood pressure 
of spontaneously hypertensive parabiotic 
rats. C. E. HA anp O. HAut.* Carter Physiol- 
ogy Lab., Univ. of Texas Med. Branch, Galveston. 
In previous publications it has been reported 

that when rats are placed in parabiosis, one of the 

partners becomes hypertensive in approximately 

40% of the pairs. This is accompanied by severe 

cardiovascular lesions often culminating in the 

death of the affected animals in a few weeks. The 
present communication is concerned with the 
course of hypertension so induced following sepa- 
ration of the hypertensive rat from its normoten- 
sive partner. Sixteen pairs of rats were studied. 
Six of these were allowed to remain in parabiosis 
until it was felt that continued survival was 
problematical. The remaining 10 pairs were sepa- 
rated and the blood pressure of the hypertensive 
partner followed for periods up to 8 weeks there- 
after. At the time of separation the hypertensive 
animal had displayed an elevated blood pressure 
for periods ranging from 3 to 18 days and the pres- 
sure averaged 185 mm Hg (148-226 mm Hg). In 
each instance the blood pressure returned to 
normal in periods from 14 to 51 days following 
separation. It is concluded that whatever the 
cause of the spontaneous hypertension which 
results from parabiosis, no permanent lesion re- 
sulting in the continuous elaboration of a pressor 
substance is induced, at least in the acute phase. 

There was no correlation between either the dura- 

tion or the severity of hypertension prior to sepa- 

ration and the length of time necessary for re- 
establishment of a normal pressure thereafter. 

(This study was supported by a grant from the 

American Heart Association.) 


191. Carbon dioxide and the regulation of 
breathing at altitude. F. G. Hau. Dept. of 
Physiology and Pharmacology, Duke Univ. School 
of Medicine, Durham, N.C. 

Fourteen young men exposed to a simulated al- 
titude of 22,000 feet breathed gas mixtures with 
varying concentrations of carbon dioxide. The 
partial pressures of oxygen and carbon dioxide in 
alveolar air were correlated with pulmonary ven- 
tilation measurements. The results indicated that 
hypoxic and carbon dioxide stimuli act inde- 
pendently to produce changes in pulmonary ven- 
tilation at altitude. When both are strong they 
act additively. When, however, the alveolar par- 
tial pressure of carbon dioxide falls below a cer- 
tain level as a consequence of an increased al- 
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veolar ventilation, the level of that ventilation 
would seem to depend solely upon the strength of 
hypoxic stimuli. 


192. Defects in biological intelligence asso. 
ciated with frontal lobe lesions in man. 
Warp C. Hatusteap. Div. of Med. Psychology, 
Dept. of Medicine, Univ. of Chicago, Chicago, Ill. 
A further rigorously selected small-sample series 

of brain injured and control individuals has been 

studied by means of the quantitative indicators 
for biological intelligence described by the author 
in Brain and Intelligence, 1947. Twenty-five uni- 
lateral frontal lobectomies, 25 unilateral non- 
frontal lobectomies and 25 non-brain-damaged 
individuals were selected so as to equate in each 
group such factors as age, I.Q., educational back- 
ground, sex and racial extraction. Separation of 
the frontal lobectomies from the non-frontal and 
from the normal controls by the quantitative 
indicators is uniquivécal (P < .001). The non- 
frontal cases are not reliably separated from the 
normal controls but appear to be distinguishable 
in terms of the patterns of their scores. These 
results confirm our earlier findings and are in 
line with recent findings for rat, pigeon and mon- 
key in challenging the concept of equipotentiality 

(Lashley) as applied to the cerebral cortex. The 

four-factor theory of biological intelligence pro- 

posed earlier by the author, comprising factors A 

(Abstraction), P (Power), C (Memory), and D 

(Modality), gains additional support from thes 

findings and from independent factor analyses. 

No component of biological intelligence is con- 

pletely lost as a result of frontal lobe lesions but 

the unit thereof is differentially impaired by dan- 
age to the frontal lobes. 


193. Peripheral utilization of thyroid hor- 
mone. MILTON W. Hamo.usky,* GEORGE §. 
KuRLAND* anp A. Stone FREEDBERG. Mei. 
Research Dept., Yamins Research Lab., Beth Is- 
rael Hosp. and Dept. of Medicine, Harvard Mai. 
School, Boston, Mass. 


Quantitative data defining the peripheral util-§ 


ization of thyroid hormone following its releas 
from the thyroid gland are fragmentary. In the 
present study the rates of disappearance of humal 
thyroid hormone, endogenously labelled by ad- 
ministration of I'*!, have been measured to investi: 
gate the utilization and turnover of thyroid hor 
mone in the dog. Plasma obtained from patients 
treated by I'* was injected intravenously int0 
unanesthetized dogs. At frequent intervals for 
to 36 hours, the recipient’s plasma was analyzed 
for total and protein-bound radioactivity. Graphit 
analysis revealed: a) In seven dogs infused with 
labelled plasma from thyrotoxic patients, the half 
times of disappearance of the infused radioactivity 
averaged 12.7 + 2.8 hours, the turnover rate 
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138 + 8.0%/day. 6) In four experiments with 
plasma from euthyroid subjects, half times aver- 
aged 25.6 + 5.4 hours, turnover rates 67.6 + 12.7% 
/day. These differences were independent of the 
size of the exchangeable and circulating thyroid 
hormone pools. In previous studies in this labo- 
ratory, using humans as recipients of I'*' labelled 
plasma from thyrotoxic patients, a) average half 
time of turnover in four euthyroid subjects was 
55.7 + 5.6 hours, turnover rate was 30.2 + 2.9%/ 
day b) turnover rates, exchangeable hormone pool 
and daily hormone turnover were significantly 
greater (1.5-3 times) in 2 thyrotoxic recipients, 
c) hormone pool and daily turnover were strik- 
ingly less in a myxedematous patient. The results 
indicate a) a possible species difference in the 
rates of peripheral utilization of thyroid hormone 
and 6) a possible qualitative difference in the 
nature of the hormone elaborated in various thy- 
roid states. (Supported by USPHS Grant A-140.) 


194. Distribution of injected radioiron among 
the tissues and tissue fractions of mice. 
Joun K. Hampton, JR. (introduced by H. S. 
Mayerson). Dept. of Physiology, Tulane Univ. 
School of Medicine, New Orleans, La. 

A study of tissue distribution of a 75 ug. dose of 
iron intravenously into mice was made. The radio- 
activity which appeared in the two liver storage 
fractions (ferritin and hemosiderin), kidney, 
f spleen, blood, lungs, skin, tail (injection site) 
and remaining carcass (which included blood not 
removed for analysis) was determined 15 hr, 4 
days and 7 days after the injection. The decreas- 
ing percentage of the effective dose found in the 
liver indicated a significant transferal of storage 
iron. From the 4th to 7th day the blood does not 
show evidence of being the primary destination 
of the Fe.* Spleen, kidney and skin continue to 
lose iron. Lungs and carcass are the only portions 
which show an increase. The increase in the lungs 
is small in amount but is interesting in terms of the 
magnitude of increase. The bone marrow is ap- 
parently the main destination of the iron stored 
earlier in the liver and most other organs. The 
increase in activity in the lungs suggests some 
participation of wandering macrophages in trans- 
tissue shifts. The ratio of Fe* to total chemical Fe 
Shows that the initial amount of iron in the fer- 
ritin-rich fraction of the liver determines the 
amount which will be added to it. 


195. Nitrogen requirements of Astasia chat- 
toni, a colorless protozoan flagellate. RoGER 
W. Hanson* anp THEODORE L. JAHN. Dept. of 
Zoology, Univ. of California, Los Angeles and 
Santa Barbara. 

An investigation of the available nitrogen 

Sources for the colorless phytoflagellate, Astasia 

chattoni, was conducted in an attempt to recon- 
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cile the conflicting reports concerning the organic 
and inorganic nitrogen utilization for this taxo- 
nomic group. It was found that concentrations of 
ammonia above 2 mg N % were toxic, whereas 
media containing .6 mg N % ammonia was suffi- 
cient to allow optimal growth in acetate concen- 
trations of 100 mg % (acetate being employed as 
the sole source of carbon). Of the 32 organic nitro- 
gen compounds tested, including most amino 
acids and their amides, purines, pyrimidines and 
other related compounds, none was capable of 
satisfying the nitrogen demands of Astasia chat- 
toni, unless free ammonia was liberated. Likewise, 
of the amino acids tested, none was capable of 
being utilized as a source of carbon. The hydrogen 
ion concentration did not affect the inability of 
Astasia to utilize these compounds as either 
sources of nitrogen or carbon. The growth response 
elicited, by those nitrogen compounds which 
liberate ammonia, was proportional to the ness- 
lerizable nitrogen present. With the exception of 
cysteine hydrochloride, the addition of these 
organic nitrogen compounds per se did not inhibit 
or accelerate growth of the organism when grown 
in a non-deficient synthetic medium. Since glu- 
tamate is known to satisfy the nitrogen demands 
of both the green and colorless strains of Euglena 
graetlis var. bacillaris it appeared that glutamic 
dehydrogenase determinations would possibly 
clarify the inability of Astasia to utilize glutamate 
as a substrate. These determinations indicated a 
cell impermeability since only the homogenates 
decreased the decolorization time of methylene 
blue with added glutamate. 


196. Rapid measurement of skin temperature 
during exposure to thermal radiation. JAMES 
D. Harpy. Dept. of Physiology, Cornell Univ. 
Med. College, New York City. 

A new radiometric method has been devised 
for measurement of skin temperature before and 
during exposure to solar radiation or to an arti- 
ficial source of intense radiant heat. In the pres- 
ent experiments the measured radiation from a 
1000 projection lamp was focused onto the surface 
to be studied. Located to one side and facing the 
center of the irradiated surface was a sensitive 
infrared detector, so arranged as to view a circle 
7 mm in diameter. The detector was connected 
to an oscillographic recorder. In the path of the 
beam of radiation from the skin to the detector 
were mounted a glass shutter and a rotating cir- 
cular glass disc which interrupted the radiant 
beam five times per second. This arrangement 
reduced the effect of the reflected radiation from 
the skin by more than sevenfold without affecting 
the sensitivity to radiation important for measur- 
ing skin temperature. Accuracy of measurement 
of skin temperature is +0.1°C. and full response 
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time of the instrument is 0.2 second. The advan- 
tages of such a method are: a) the surface being 
studied is not touched or otherwise affected by 
the measuring apparatus during the measurement, 
b) measurements of surface temperature can be 
made during short as well as long exposures to 
thermal radiation, c) measurements are made 
rapidly without loss of precision. 


197. Volume of distribution of and renal clear- 
ance of sodium ferrocyanide. KENDRICK 
Hare, Rutu S. Hare,* H. Ray SrTurRki1£,* 
Rospert H. Loxey,* Fioyp O. Firrs* anp 
Wituam C. Finitay.* Dept. of Pharmacology, 
Med. College of Alabama, Birmingham. 

The volumes of distribution of inulin, ferro- 
cyanide and acetylated para-aminohippuric acid 
have been measured in nephrectomized dogs by 
the single injection technique. Calculated vol- 
umes as percent of body weight averaged at 2 
hours: ferrocyanide 29.4%, acetylated PAH 28%, 
and inulin 14.9%; at 4-6 hours these values were 
respectively 29.8%, 32.2% and 16.9%. In general 
the ferrocyanide space was constant after 2 hours, 
and the inulin and acetylated PAH after 4 hours. 
In the measurements of volumes of distribution in 
intact subjects by the infusion technique, some 
error has been shown to be due to the kidney itself; 
this is in addition to the error arising from urine 
in the pelvis and ureter. The magnitude of the 
error depends upon the relative size of the kidneys 
and the U/P ratio of the substance involved. The 
renal clearances of inulin, ferrocyanide, and crea- 
tinine have been compared in adult female dogs 
and shown to be essentially identical. This rela- 
tionship holds for the following ranges of serum 
concentrations: inulin 20 to 60 mg %; ferrocyanide 
2 to 25 mg %; and creatinine endogenous ¢a. 0.5 
mg % to 6.5 mg %. 


198. Prevention of epinephrine and nor-epi- 
nephrine induced ventricular tachycardia 
by Regitine. A. Sipney Harris, Aspo Bis- 
TENI* AND JOHN C. BricHam.* Dept. of Physiol- 
ogy, Louisiana State Univ. School of Medicine, 
New Orleans. 

In a majority of dogs a short period of ventric- 
ular tachycardia and a further period of ectopic 
ventricular complexes could repeatedly be pro- 
duced by intravenous injection of 0.02 to 0.03 
mg/kg of epinephrine HCl (Lederle) or 1-nor- 
epinephrine bitartrate. Pure l-epinephrine has 
not yet been used in comparable tests. In dogs 
that yielded consistent ventricular tachycardias 
and ectopic beats upon injecting control doses of 
the amines, the effects of Regitine, 4-10 mg/kg 
were studied. Regitine effectively prevented the 
evocation of ventricular tachycardia and ectopic 
beats by standard doses of epinephrine for periods 
of 2 hours or longer. The ectopic activity response 
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returned gradually, eventually reaching pre-Regi- 
tine intensity. Nor-epinephrine induction of ec- 
topic activity was markedly reduced or abolished 
by Regitine for a time in all trials. In some dogs 
the effects of Regitine upon nor-epinephrine ec. 
topic activity approximated its suppressor effect 
upon epinephrine induced impulses. In other dogs, 
the effects upon nor-epinephrine ectopic activity 
was less complete, some ectopic activity being 
recorded with each test dose though the response 
was less than before Regitine. Reversal or neu- 
tralization of the pressor effect of both epinephrine 
and nor-epinephrine usually persisted for a longer 
period than did suppression of ectopic impulse 
formation. The effects of pressure changes and 
changes in sinus rate do not account for the re- 
corded effects of Regitine upon ectopic impulse 
formation. (Studies aided by grant no. H-1109, 
Natl. Heart Inst. USPHS.) 


199. Dynamical description of the ballisto- 
cardiograph. W. K. Harrison* anv §. A. TAt- 
Bot. Dept. of Medicine, Johns Hopkins Med. 
School, Baltimore, Md. 

The ballistocardiograph (beg) has been shown 
equivalent to a coupled mechanical system of two 
masses (body and platform) having independent 
springs and damping. The high frequency, low 
frequency, and direct body beg traces can all be 
derived from this by selection of parameters. A 
rational sequence of pulses applied to the body in 
this analog closely approximates the normal beg 
of present beds and direct records. From such 4 
two-mass model data obtained by analog computer 
show two resonance peaks, and indicate that a 
180 deg. phase-shift or more is involved in both 
bed and direct beg records. The lower resonance 
or system-frequency varies from 1 to 6 eps accord- 
ing to bed and body stiffness, and represents a 
shift of the body-natural-frequency by the plat- 
form. The resonance of this peak may amount to 
Q = 5, but varies with application of the drive. As 
a result, current beg records of all kinds may be 
considered composites of transient oscillations, 
whose amplitudes, frequency, and form depend 
much more on the body mass, spring of dorsal 
tissues, and fleshy damping, than on the wave- 
form of cardiovascular forces. From current bal- 
listocardiograms, one cannot derive the wave- 
form of cardiovascular forces in any direct way. 
Our data indicate that a two-mass system exists 
in which the bed partly compensates the strong 
distortion of force pattern by body resonance, 
both in amplitude and phase. 


200. Competitive inhibition of dihydroxyphen- 
ylalanine (dopa) decarboxylase. Wiis 
HartmMan* and Wituiam G. Cuark. Dept. of 
Physiological Chemistry, Univ. of Californis 
School of Medicine, Los Angeles, and General 





Marc! 


Me 
The 
carbo 
enzyn 
ty; p! 
partic 
cofact 
phosp 
agent, 
close] 
strate 
hydro 
and 2 
as pre 
chem. 
and | 
None. 
tive a 
this er 
which 
contai 
hydro: 
streng 
active 
decrea 
hydro} 
droxy¢ 
acid € 
droxyc 
3-hydr 
droxyc 
acid in 
tive w 
weaver 
do not 
above. 
in that 
tyrosin 
nase. A 
side ch 
tuted gs 
inhibit 
have b 
corresp 
paratus 
ONR, I 
and La 


201. Fa 
actio 
Hast 
BRE." 
Johns 
Light 

com pon 

Phosph; 

mix: d j 

flash , t! 

State in 


March 1958 


Mc. Research Service, V. A. Center, Los Angeles. 

The effect of 200 compounds upon the dopa de- 
carboxylase of hog kidney has been studied. The 
enzyme has been studied as to temperature stabil- 
ty; pH stability and pH activity; location in cell 
particles; requirements for organic and inorganic 
cofactors; and sensitivity to SH, carbonyl and 
phosphorylation inhibitors and metal chelating 
agents. Twenty-five compounds with structures 
closely related to dopa have been tried as sub- 
strates for the enzyme. Of these only dopa, 2- 
hydroxyphenylalanine, 3-hydroxyphenylalanine, 
and 2,5-dihydroxyphenylalanine were substrates 
as previously demonstrated by Blaschko (Bio- 
chem. Biophysica Acta 4: 130, 1950) and by Sourkes 
and Umbreit (Federation Proc. 11: 290, 1952). 
None of these analogues were inhibitors. Competi- 
tive and specific inhibitors have been found for 
this enzyme. The most active are those compounds 
which are structurally similar to dopa but do not 
contain an amino group. The position of the 
hydroxyl groups on the ring also determines the 
strength of the inhibitory action. Some of the more 
active inhibitors are listed in the order of their 
decreasing strength: 3,4-dihydroxychalcones, 3- 
hydroxychalcones, 2-hydroxychalcones, 3,4-dihy- 
droxycinnamic acid esters, 3-hydroxycinnamic 
acid esters, 3,4-dihydroxycinnamic acid, 3-hy- 
droxycinnamic acid, 3,4-dihydroxypropionic acid 
3-hydroxycinnamic acid amides. The 3,4-dihy- 
droxycinnamic acid and the 3-hydroxycinnamic 
acid inhibitions have been shown to be competi- 
tive with the substrate by the method of Line- 
weaver and Burke. The 3,4-dihydroxy compounds 
do not inhibit through a quinoid mechanism. The 
above inhibitors also appear to be highly specific 
inthat they do not inhibit the enzymes tyrosinase, 
tyrosine decarboxylase, and succinic dehydroge- 
nase. A study of further changes in the ring and 
side chain of dopa has shown that 3,5-disubsti- 
tuted salicylic acids and phenylpyruvic acids are 
inhibitors. Several of the competitive inhibitors 
have been tried in vivo and the inhibitory effects 
correspond with that found in the Warburg ap- 
paratus. (Supported by Contract No. 269(00) 
ONR, Life Insurance Hypertension Fund USPHS 
and Lasdon Fndn.). 


201. Factors affecting the immobilization re- 
action in firefly luminescence. J. WoopDLAND 
Hastines,* W. D. McEvroy anp JANE CouLom- 
BRE.* McCollum-Pratt Inst. and Dept. of Biology, 
Johns Hopkins Univ., Baltimore, Md. 

Light emission in aqueous extracts requires five 
components: luciferase, luciferin, adenosinetri- 
phosphate, Mgt*, and oxygen. When these are 
mixed in concentrations for an optimum initial 
flash, there is a rapid decrease to a low steady 
State intensity without any significant utilization 
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of' the reactants. Recent studies have shown that 
this is the result of an immobilization reaction 
which binds the enzyme in an inactive com- 
plex. Luciferin, ATP, and Mg** are involved in 
the complex and higher concentrations of these 
reactants favor its formation. Various organic 
and inorganic polyphosphate compounds stimulate 
the breakdown of the inactive complex to form 
an active intermediate which reacts oxidatively to 
give off light. It has been possible to purify from 
the crude enzyme a luciferase fraction in which 
the immobilization occurs much less rapidly and 
a second protein factor which will accelerate the 
immobilization reaction. This factor may be ex- 
tracted from sources other than fireflies, and ap- 
pears to combine with the active’ intermediate to 
form the inactive complex, thus leading to the 
rapid immobilization of luciferase. Calcium in- 
hibition of the immobilization reaction can be 
reversed with this factor. The effect of this pro- 
tein factor on both the initial reaction with ATP 
and the secondary response to polyphosphate com- 
pounds has been studied. The results will be dis- 
cussed in relation to a proposed scheme for lu- 
minescence. 


202. Production of experimental renal hyper- 
tension in dogs by reduction of renal artery 
pulse pressure without altering mean pres- 
sure. E. W. HAWTHORNE, SHERIDAN L. C. 
PERRY AND W. G. PoGueE (introduced by J. L. 
JoHNsON). Dept. of Physiology, Howard Univ., 
College of Medicine, Washington, D.C. 

The abdominal aorta was constricted above the 
left renal artery by surgical application of a 
Goldblatt-type clamp in 3 right nephrectomized, 
and 2 normal dogs. Nembutal anesthesia was 
used. The tightening of the clamp was performed 
while continuously observing the femoral arterial 
pulse pressure curve and the integrated mean 
pressure (Sanborn Electromanometer). The de- 
gree of constriction was such as to reduce the fem- 
oral arterial pulse pressure without reduction of 
mean pressure. Normotensive mean femoral pres- 
sures and arterial pulse tracings were obtained in 
each dog during a control period of 8-10 weeks 
prior to operation. A significant rise of mean 
femoral pressure (19-33 mm Hg) occurred in 4 
of the 5 dogs studied, 24 to 48 hours postopera- 
tively. Pulse pressures during the hypertensive 
period were either lower than or in the range of 
their preconstriction values. The dog not showing 
a rise in femoral pressure developed a severe in- 
fection postoperatively. The observed rise in 
femoral mean pressure in these dogs was not sig- 
nificantly different from that observed in 5 dogs 
receiving right renal artery constriction by use 
the standardized Goldblatt technique of Wakerlin 
and associates (Personal communication 1950). 
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Data will be presented showing the effect of ab- 
dominal aorta constriction below the renal ar- 
teries. These studies strongly suggest that ex- 
perimental renal hypertension can be produced 
in the dog by reduction of the renal artery pulse 
pressure alone. 


203. Contraction characteristics of surface- 
spread actomyosin. TeRU HAayYAsHi AND RAJA 
RosENBLUTH.* Dept. of Zoology, Columbia Univ., 
New York City. 

Surface-spread actomyosin fibers have been 
previously demonstrated to possess certain strik- 
ing characteristics; e.g. to perform mechanical 
work in isotonic contraction in presence of ATP, 
and to elongate and re-contract repeatedly with 
change in ionic concentration and ATP (Hayasui 
AND RoSENBLUTH, Federation Proc. 11: 1951). The 
first of these properties was taken as indication 
that in their formation, a structural continuity 
was established in the fibers. A further interpreta- 
tion as to the structural organization of these 
contractile fibers has been made possible by a 
study of the effects of mechanical stretch on 
ATP-activated fibers, coupled with microscopic 
observations on the visible changes accompany- 
ing contraction and its reversal. In the presence 
of ATP a stretch of the contracted fiber to its 
uncontracted length followed by immediate re- 
lease results in an elastic-type return of the fiber 
to its contracted length, whereas a stretch-and- 
hold of the fiber for some minutes before release 
yields a contraction whose time characteristics are 
those of the ATP-induced contraction. The re- 
sults indicate a reversal of a chemically-induced 
process by mechanical means. The visible changes 
in the fiber with contraction show a ‘gathering’ 
of material along longitudinal structures which 
are apparently fold in the original surface-spread 
actomyosin film. The process is reversed in the 
presence of greater ion concentration as previously 
demonstrated for loaded isotonic contractions. It 
is proposed that the structural organization of 
the fibers consist of ATP-sensitive contractile 
links in series with elastic elements, the two ele- 
ments differing in their elastic properties and 
time-characteristics of response. 


204. Physiology and chemistry of enterocri- 
nin. FRANKLIN W. HeEGGENEss,* NORMAN 
KIRSHNER,* AND E. 8S. Nasset. Dept. of Physi- 
ology and Vital Economics, Univ. of Rochester, 
School of Medicine and Dentistry, Rochester, 
‘ie fF 
Enterocrinin injected intravenously into dogs 

provided with duodenal and jejunal fistulae stimu- 

lates secretion from both fistulae. The total nitro- 
gen, sucrase, and protease were increased. The 
hormone also stimulated motor activity in the 
isolated guinea pig ileum. Chemical studies sug- 
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gest that enterocrinin is a peptide. Paper chroma. 
tography has revealed at least six amino acids in 
hydrolyzed preparations. 


205. A naturally occurring antimitotic sub. 
stance. L. V. HEILBRUNN AND WALTER L, 
Witson.* Dept. of Zoology, Univ. of Pennsyl. 
vania, Philadelphia and Dept. of Physiology and 
Biophysics, Univ. of Vermont College of Medi. 
cine, Burlington. 

The ovaries of various animals contain sub- 
stances which have an antimitotic effect, an ef- 
fect which is important in keeping the eggs from 
dividing. Various stages of mitosis may be af. 
fected. Antimitotic substances may readily be 
extracted from ovaries. The most powerful sub- 
stance thus far obtained has been extracted from 
the ovaries of the common starfish (HEILBRUNN, 
WILSON AND Harpina, J. Nat. Cancer Inst. 6: 1287, 
1951). The properties of this substance are now 
being investigated. Dissolved in sea water, it is 
not destroyed by heating to 99°C. for 12 min: but 
somewhat higher temperatures, such as are pro- 
duced in an autoclave, rob it of activity. When the 
crude aqeuous extract of starfish ovary is salted 
out with various concentrations of ammonium 
sulfate, the potency remains in the globulin frac- 
tion. However, if the extracts are dialyzed in cello- 
phane tubes, some of the activity passes into the 
dialyzate. The crude extract gives a strong meta- 
chromatic color with toluidine blue. Periodate in 
dilute concentration completely destroys the ac- 
tivity. Provisionally, we are inclined to believe 
that the active substance is a mucopolysaccharide 
of the heparin type. (This investigation was sup- 
ported by a research grant from the National 
Institutes of Health, USPHS.) 


206. Mutually facilitatory influence of simul- 
taneous static and dynamic exercise. F. A. 
HELLEBRANDT, SARA JANE Houtz* anp Donal 
E. Hocxman*. Dept. of Physical Medicine and 
Rehabilitation, Univ. of Illinois and Vet. Admin., 
Chicago. 

Repetitive exercise against heavy resistance is 
associated with a progressive decrement in func- 
tional capacity. Work done previously indicated 
that when the end-point of unilateral effort is 
reached, volitional recruitment of symmetrical 
muscle groups of the contralateral side elicits 4 
striking revival in power. It was observed subse- 
quently that static contraction is also facilitatory 
and that the simultaneous performance of stati 
and dynamic exercise has a mutually salutary ef- 
fect. The purpose of this study was to extend these 
preliminary observations and determine the rela- 
tion of the phenomena observed to stress mayni- 
tude. The subjects were 9 healthy adults, 5 o 
whom were males. More than 100 experiments wert 
performed. Work output was measured ergograph- 
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ically. Observations were limited to wrist exten- 
sion. Bilateral effects of unilateral exercise were 
confirmed by electromyographic observations on 
the ipsilateral agonist, the prime mover on the 
contralateral side and its antagonist. When static 
exercise of symmetrical muscle groups of the con- 
tralateral side was performed simultaneously with 
alternate bouts of repetitive contractions against 
heavy resistance, the smoothly dropping fatigue 
curve was interrupted or reversed. As the mag- 
nitude of the dynamic stress increased the facilita- 
tory influence became more evident. Severe static 
exercise was more effective than light exercise. 
Volitional activity elicited by the dominant cor- 
tex was associated with less irradiation, as indi- 
cated on the static ergogram, than voluntary 
activation of the muscle groups of the nonpre- 
ferred limb. The clinical application of these 
findings will be discussed. (Supported in part by 
agrant from the Office of Naval Research.) 


207. Effect of cortisone on the function, ca- 
pacity and activity of the reticulo-endo- 
thelial system. J. H. HELLER (introduced by 
C. N. H. Lona). Depts. of Physiology and In- 
ternal Medicine, Yale Univ. School of Medicine, 
New Haven, Conn. : 
Using radioactive colloidal chromium phos- 

phate as an indicator, the function, capacity, and 

activity of the reticulo-endothelial system (RES) 
and the modification of these functions by corti- 

sone was studied. In rats which had received a 

daily intramuscular injection of 20 mg of cortisone 

for 3 days the functional activity of their RE cells 

as compared to controls was depressed by 50%. 

This was determined by evaluation of phagocytic 

velocity of CrP#O,. Similar experiments in an- 

other series of rats after blockade with varying 
amounts of Thorotrast indicated a 50% depression 
in the capacity of the RES for regeneration in the 
cortisone pretreated rats as opposed to the con- 
trols. Studies of the distribution of radioactive 

colloidal chromium phosphate demonstrated a 

significant distortion in the normal pattern as 

compared to controls. The liver in particular 
showed statistically significant deviation from the 
horm. 


208. Effect of denervation of thermal cutane- 
ous receptors on the rectal temperature 
response to limb immersion. ALLAN HEMING- 
WAy AND Lye A. Frencu. Dept. of Physiology, 
School of Medicine, Univ. of California, Los 
Angeles, and Dept. of Neurosurgery, School of 
Medicine, Univ. of Minnesota, Minneapolis, Min- 
nesota. 

In order to determine the role of cutaneous 
Warinth receptors in the control of body tempera- 
ture, rectal temperatures of dogs have been re- 
corded in a leg immersion testing procedure. 
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Normal trained unanesthetized dogs suspended in 
a Pavlov hammock in a cool room of 15-18°C. 
have their hind legs immersed first in cold water, 
15-18°C., then in warm water at 45°C. and finally 
by cold water. Immersion of the hind legs in warm 
water invokes cutaneous vasodilatation indicated 
by a rise above 30°C. of the skin temperature of 
the ear while cutaneous vasoconstriction is indi- 
cated by a low skin temperature. The test was 
repeated on the same dogs after bilateral section- 
ing of the dorsal roots of the spinal nerves to the 
hind legs, thus denervating the cutaneous warmth 
receptors of the legs. The response of the rectal 
temperature to the test is markedly changed by 
the bilateral rhizotomy and the thermal cutaneous 
vasomotor response is considerably retarded il- 
lustrating the role of reflex temperature control 
on an animal with intact central control but im- 
paired reflex control of body temperature. 


209. Connections between the septal region 
and frontal cortex in the Macaque. CHARLES 
D. Henb.Ley, Rosert G. HEATH* AND ROBERT 
Hopes. Dept. of Psychiatry and Neurology School 
of Medicine, Tulane Univ., New Orleans, La. 
Monkeys (Macaca mulatia) were prepared for 

long-term study by placing electrodes on the 
cortex and in subcortical structures. In the un- 
anesthetized animal, a single-pulse stimulus to 
frontal association cortex (X-rays indicate Brod- 
mann’s area 9) evoked a large electrical response 
in the rostral septal area. The latency was about 
30 msec and the total duration of the complex 400 
msec. Near threshold (0.1 msec square wave, 5 
mA) only the first part of the response was seen. 
Electrodes recording from the caudate nucleus, 
and between the mid-line thalamus and hypothala- 
mus did not show this response. When the septal 
region was stimulated, a monophasic slow wave 
was recorded from frontal and temporal cortex, 
but not from the posterior parietal region. The 
caudate nucleus showed little response and there 
was none from the thalamic-hypothalamic elec- 
trodes. These results indicate a functional rela- 
tion between the septal region and frontal and 
temporal cortex in which the septal area receives 
afferents from the cortex, and in turn has an effect 
upon cortical activity. 


210. Alterations in the monosynaptic reflexes 
of flexor muscles with static stretch. EL- 
woop HENNEMAN AND HELGE HeErRtTz.* Dept. of 
Physiology, Johns Hopkins Med. School, Balti- 
more, Md. 

Changes in the amplitude of monosynaptic re- 
flex discharges of flexor muscles occurring with 
static stretch have been investigated in acutely 
‘spinal’ cats. The hind leg was denervated except 
for one flexor muscle, which was stretched with 
10-500 gm loads, traction being applied through 
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the tendon of insertion. Single shocks, maximal 
for group 1 fibers, were delivered at 2-second in- 
tervals to the nerve of this muscle. The afferent 
volleys set up in it elicited monosynaptic reflexes, 
specific for the muscle of origin, which were re- 
corded on cut ventral roots. The amplitudes of 20 
or 40 such reflexes, obtained prior to stretch were 
averaged for comparison with a similar series re- 
corded during stretch. Semitendinosus, biceps 
femoris, tibialis anterior and extensor digitorum 
longus were investigated. Facilitation of their 
monosynaptic reflexes was usually observed with 
loads of 25-50 gm, and increased with each incre- 
ment, reaching 40-300% with 500 gm loads. The 
facilitatory effect was well-maintained throughout 
stretch of 1-2 min duration. By contrast, in similar 
experiments on extensor muscles, already re- 
ported, inhibition was the usual consequence of 
static stretch. The sensitivity of flexor and ex- 
tensor reflexes to stretch indicates that the ac- 
tivity responsible for both effects originates in 
low threshold muscle spindles rather than tendon 
organs. Inasmuch as static stretch affects flexors 
and extensors oppositely, the spindle receptors 
responsible for these results are probably distinct 
from those which give rise to monosynaptic re- 
flexes. 


211. Relation between adrenaline and corti- 
sone in production of eosinopenia in adre- 
nalectomized animal. W. L. Henry, L. OLINER 
AND E. R. Ramey (introduced by N. BREWER). 
Dept. of Metabolic and Endocrine Research, Med. 
Research Inst., Michael Reese Hosp. and Dept. 
of Physiology, Univ. of Chicago, Chicago, Ill. 
Work from this laboratory has indicated that 

cortisone enhances the reactivity of blood vessels 

to adrenaline and nor-adrenaline. The question 
arose whether adrenaline and/or nor-adrenaline 
are partially responsible for many of the other 
demonstrated actions of cortisone. The eosino- 
penia which follows exhibition of adrenaline has 
been considered to be the result of ACTH release 
and the secretion of C-11 oxy-steroids without any 
further participation of adrenaline in the reaction. 

We studied the eosinophil reaction in normal 

dogs and in adrenalectomized animals maintained 

on DCA. In preliminary experiments it was deter- 
mined that 3 mg/kg of cortisone (i.m.) or 1 mg/kg 

(i.v.) were adequate to produce a fall of 50% the 

eosinophil count of normal dogs. Such a dose does 

not produce a significant eosinophil drop in the 
adrenalectomized dog, but the addition of 0.3 mg 
of adrenaline s.c. at the fourth hour after cortisone 

administration produces a drop in excess of 50%, 

within the next 2 hours. 0.3 mg of adrenaline will 

not produce an eosinopenia in the adrenalec- 
tomized dog if given without cortisone. A dose of 

5 mg/kg of cortisone (i.m.) will produce eosino- 
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penia in the adrenalectomized dog in the absence 
of administered adrenaline. It would appear there- 
fore that the action of adrenaline in producing 
eosinopenia involves not only the release of 
ACTH, but that it also operates synergistically 
with cortisone, directly on the level of the eosino- 
phile cells of the blood. 


212. Comparison of arterial dilution curves 
following central and peripheral injections 
of dye. Peter 8. Hetzeu anv H. J. C. Swan 
(introduced by NorMAN M. Kerr). Mayo Fndn., 
Univ. of Minnesota, and Mayo Clinic, Rochester. 
Differences in reported results from dye dilution 

studies could arise from the use of peripheral as 
opposed to central injection sites. To clarify this 
possibility, dilution patterns resulting from cen- 
tral and peripheral injections of T-1284 were 
studied in 16 patients with acquired heart dis- 
ease; cuvette and earpiece oximeters were utilized. 
Injections were made into the pulmonary artery 
through a cardiac catheter and into a peripheral 
(brachial) vein. In every instance the time com- 
ponents were prolonged and the maximal deflec- 
tions reduced in the peripheral curves. In the 
peripheral curves the average times of appearance 
15.5 (10-19) seconds, build-up 10.1 (7-12) and dis- 
appearance 16.2 (12-23) were significantly greater 
than in the central curves, the average differences 
of these time components being 6.8, 3.3 and 63 
seconds respectively. The average recirculation 
time, 26.1 (23-32) seconds, was not significantly 
different. In 10 cases the average cardiac output 
(Hamilton method) was 4.9 for central injection 
and 5.1 1/min for peripheral injection. The mean 
difference of 0.2 (—0.7-1.4) was not significant. 
The circulating central blood volume as calculated 
by the Stewart method (cardiac output X mean 
circulation time) averaged 860 (180-2,180) cc 
greater with peripheral than with central injec- 
tion. These results indicate that systematic dif- 
ferences in time components of dilution curves 
resulting from central and peripheral dye in- 
jections are not associated with systematic dif- 
ferences in values obtained for cardiac output. 


213. Effect of X-irradiation upon anaerobic 
glycolysis. JEAN HICKMAN AND GILBERT .\SH- 
WELL (introduced by Louise MaRsHALL). Nall. 
Insts. of Health, Bethesda, Md. 

Anaerobic glycolysis in mouse spleen homogen- 
ates is decreased 80-90% after 650 r whole body 
x-irradiation. Glycolysis is measured as_ lactic 
acid formed after 40 minutes incubation in a 3ys- 
tem consisting of hexosediphosphate, magnesium, 
AMP, phosphate, DPN, nicotinamide and bicar- 
bonate. When glycolysis is restricted to p)0s- 
phoglyceric acid formation, as in the metho! of 
LePage, lactic acid production is not affected by 
irradiation although the coupled phosphoryla‘ion 
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which accompanies this reaction is decreased by 
30%. Since triosephosphate’ dehydrogenase is 
known to be unaffected by irradiation (DuBois 
etal. U.C. T. L.6:79, 1950), the block in glycolysis 
after irradiation must be at a subsequent step. 
destruction of the adenine nucleotide phosphate 
accc)tor in irradiated tissue was considered as a 
possible mechanism. Attempts to determine ac- 
cumulation of the 1,3 diphosphoglyceric acid in- 
termediate by means of the hydroxamic acid 
reaction were negative. However, it was possible 
to demonstrate by means of arsenolysis that lack 
of the phosphate acceptor was the cause for the 
block. In the presence of 12um of sodium arsenate 
equal amounts of lactic acid were formed in control 
and irradiated tissue. Further work on the fate of 
the phosphate acceptors is in progress. 


214. Aleohol toxicity as related to (alloxan) 
diabetes, insulin, epinephrine and glucose 
in mice. WiLi1AM A. HIEsSTAND, FRED W. 
STEMLER,* JacoB E. WIEBERS* AND WILLIAM 
T. RockHo.ip.* Lab. Animal Physiology, Dept. 
Biological Sciences, Purdue Univ., Lafayette, Ind. 
Mice made diabetic by a single injection of 

alloxan (175 mg/kg) after 60 hours of starvation 

were much more susceptible to ethyl alcohol than 
nondiabetic mice. The average increase in ‘sus- 
ceptibility of the diabetic mice was 48 per cent. 

Blood sugars increased after alloxan from an 

average normal of 166 mg to 240 mg per cent. 

Insulin affected the toxicity of ethyl alcohol in 

relation to dosage in the following manner. Insulin 

alone (10 u/kg intraperitoneally) killed no mice. 

Insulin (10 »/kg) followed by 48% alcohol (20 

ml/kg) resulted in death in 100% of the mice used 

(25 individuals). Insulin (1 u/kg) followed by 48% 

alcohol resulted in killing 88% of the mice. Insulin 

(0.5 u/kg) followed by 48% alcohol killed 60% of 

the mice which is only slightly less than are killed 

by 48% alcohol alone. Epinephrine (1 mg/kg) 
increased alcohol toxicity by 22 per cent. Glucose 
greatly reduced alcohol toxicity. When given intra- 
peritoneally 40 minutes before the alcohol, glucose 

(4 gm/kg) decreased alcohol toxicity from 62% 

to 0%. As compared with the toxicity of 60% al- 

cohol which alone killed 88% of the mice, the same 

dosage of glucose reduced toxicity to 10%. 


215. Determination of basal intraluminal 
pressures in alimentary canal of man. N.C. 
HicHtower, JR. Scott & White Clinic, Temple, 
Texas. 

Basal intraluminal pressure in the alimentary 
canul is defined as the pressure existing when there 
is an absence of motor activity. It has been deter- 
mined in various parts of the alimentary canal in 
fasted normal human beings and in patients with 
intestinal stomata. A direct pressure recording 
system employing a miniature electrical pressure 
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transducer and photokymograph for continuous 
registration was used. Pressures were recorded 
from the esophagus, stomach, proximal small 
bowel, distal small bowel, colon and rectosigmoid. 
A total of 70 records have been obtained from 48 
subjects. The mean basal pressure in the esophagus 
was —5.5 cm water. In other parts of the ali- 
mentary canal the mean basal pressure varied 
from +6.2 cm water in the cardia of the stomach 
to +10.4 cm water in the rectosigmoid. Varia- 
tions in basal intraluminal pressure due to respira- 
tion, cardiovascular pulsations, changes in posi- 
tion of subject, voluntary increases and decreases 
in intrathoracic and intra-abdominal pressure and 
the filling and emptying of a 35 ml capacity balloon 
also have been recorded from various parts of the 
alimentary canal of man. 


216. Effect of acute arteriovenous fistula on 
renal functions. JAMES G. HiLtTon, Davip 
RANDALL Hays AND Epwarp H. Bowen (in- 
troduced by Harry B. Van Dyke). Dept. of 
Medicine, Columbia Univ. College of Physicians 
and Surgeons, and St. Luke’s Hosp., New York 
City. 

The effect of acute arteriovenous fistulae on 
renal functions was studied in dogs anesthetized 
with sodium pentobarbital. Two arteriovenous 
fistulae were established one between one carotid 
artery and one femoral vein, and the other be- 
tween one femoral artery and the other femoral 
vein. The fistulae were of such magnitude that 
their simultaneous opening resulted in an im- 
mediate marked drop in the mean arterial blood 
pressure which within a few minutes returned to 
control level in most experiments. During the 30 
minutes that the fistulae were open, there was a 
decrease in the renal plasma flow as measured by 
the PAH clearance. The glomerular filtration rate 
ranged between 90 and 100% of its control value. 
The urine volume, as well as the amount of sodium, 
potassium and chlorides excreted decreased mark- 
edly. The mechanism of the phenomena observed 
will be discussed. 


217. Two behavioral effects of atropine. Har- 
oLp E. Himwicu. Galesburg State Research Hosp., 
Galesburg, Ill. 

When a rabbit’s common carotid artery is in- 
jected with DFP (di-isopropl-fluorophosphate), 
heterolateral forced circling movements, away 
from the injected side, are evoked. This abnormal 
behavior is corrected by atropine. Presumably 
the circling is caused by an asymmetrical accumu- 
lation of acetylcholine, more in the injected side 
than on the other one, and this action of acetyl- 
choline is blocked by atropine. Recently we ob- 
served that the intravenous administration of 5 
mg/kg of atropine, whether given before or after 
DFP, produces homolateral movements toward 
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the injected side. The atropine threshold for the 
production of homolateral circling is higher than 
that required to correct the heterolateral move- 
ments. After the latter are caused by DFP, 
atropine 0.5 mg/kg may restore normal progres- 
sion An additional dose of atropine 1 mg/kg how- 
ever usually changes the direction of the forced 
turning and produces homolateral circling. Evi- 
dence to be presented indicates that we are study- 
ing two different actions of atropine; the lower 
dose is anti-acetylcholine in nature while the 
higher one is related to the stimulant effects of 
atropine. 


218. Competitive interaction of estrogens on 
uterine growth in rats. FREDERICK L. Hisaw, 
JosEPH T. VELARDO* AND CuARLES M. GooLs- 
BY.* The Biological Labs., Harvard Univ., Cam- 
bridge, Mass. 

Three naturally occurring estrogens, estradiol- 
178, estrone and estriol, were tested for effects 
each might have on the others in the promotion of 
uterine growth in rats. Adult, virgin rats, 100 days 
old and weighing 190-210 gm, were castrated and 
7 days later were given the estrogens subcutane- 
ously in 0.1 ce sesame oil daily for 3 days and 
killed 72 hr after the first injection. A dose re- 
sponse curve was established for each estrogen. 
It was found that maximal increase in uterine 
weight in response to estradiol occurred at a daily 
dose of 1.0 ug, for estrone 10 wg and estriol 20 
ug or more. In the combination treatments the 
estrogens were injected simultaneously at sepa- 
rate sites. The response produced by 0.1 ug estra- 
diol or 0.8 wg estrone daily was reduced approxi- 
mately 50% when combined with 1-20 ug estriol. 
When estradiol and estrone were given together 
there was no reduction or summation, the weight 
increment of the uterus remained within the limits 
of that produced by estradiol alone. The average 
increase in weight of the uterus produced by 0.1 
ug estradiol plus 0.1 ug estrone was 79% but when 
0.1 to 2.7 ug estriol was added to this combination 
the response was reduced to 37.8%. These rela- 
tionships for the interaction of the three estrogens 
on uterine growth were in general the same when 
the treatments were continued for 15 days. 


219. Blood of dogs following controlled 
breathing of air and oxygen. FrRep A. HitcH- 
cock, JULIET F. ATKINSON AND JOHN P. KEmMpH. 
Lab. of Aviation Physiology, The Ohio State Univ., 
Columbus. 

Mongrel dogs in which spontaneous breathing 
has been paralyzed by the intraperitoneal injec- 
tion of sodium Nembutal were given artificial 
respiration for consecutive periods of 1 hour on 
air and on oxygen. At the end of each period the 
following determinations were made on both mixed 
venous (taken from the right heart) and arterial 


Volume 12 


blood: COz and O2 content, hematocrit and pu. 
Oxygen capacity and COz combining power were 
determined on all samples of arterial blood. In 
some experiments cardiac output was determined 
and autopsies, including microscopic examina- 
tion of the lungs, were performed. A comparison 
of the results obtained with control determina- 
tions made on the same dogs after they had been 
anaesthetized but before spontaneous breathing 
had stopped justify the following conclusions: 
on beginning artificial respiration, whether on 
air or oxygen, both arterial and venous COs: de- 
creased while both O2 and CO:z A-V differences 
increased. Arterial O2 increased when Oz was in- 
spired. When animals were changed from air to 
oxygen the venous CO: and arterial O2 increased 
while the CO combining power and the venous 
pH fell. Following the change from oxygen to air 
arterial CO2 and Oe, venous O2 and CO2 combining 
power decreased while O2 and CO: A-V differences, 
and arterial and venous pH increased. No sig- 
nificant changes were noted during 2 hours of 
continuous air breathing while 2 hours of O2 ad- 
ministration resulted in an increase in venous 
CO>. The results are interpreted to indicate that 
breathing 100% Oz for 1 hour caused a decrease in 
CO:z combining power of the blood and an in- 
creased acidity of the tissues and venous blood. 


220. Action potential and refractory period 
of striated muscle in man. Paut F. A. Hoe- 
FER, GILBERT H. GuAseR,* CHRISTIAN HERR- 
MANN, JR.* AND THELMA A. Estrin.* Dept. of 
Neurology, College of Physicians and Surgeons, 
Columbia Univ., New York City. 

The present investigation is the first report on 
an attempt to utilize measurements of the refrac- 
tory period of striated muscle in man for clinical 
purposes, especially in diseases of the neuro- 
muscular system. At the same time, it is a study 
of shape and duration of the muscle action po- 
tential evoked by maximal stimuli, especially in 
view of disagreements in the literature concerning 
the form of the action potential of normal and 
diseased muscle. Two square pulses independently 
variable in duration, intensity and interval were 
used for stimulation. The sweeps of a two-beam 
oscilloscope were triggered by the stimuli and 
used for recording of the action potentials. A 
variety of representative muscles were studied in 
13 normal subjects and 3 patients with intact 
lower motorneuron. Altogether 653 measurements 
were made. In 591 of these, refractory periods 
ranged from 1.0 to 2.0 msec. In 62 instances devia- 
tions up to 2.7 msec were found. Simultaneous 
measurements in two different parts of the sume 
muscle usually showed close correlation. In con- 


trast to the fairly uniform range of refractory ' 


periods, duration and pattern of the evoked action 
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potentials varied considerably. The variations are 
being correlated with type and placement of the 
recording electrodes. As a control experiment, 
the relation of refractory periods of motor nerve 
and muscle was studied by simultaneous recording 
of both in 8 nerve-muscle preparations in frogs. 


221. Cardiac response to adrenalectomy of 
one parabiotic twin-rat. BERNHARD HoEL- 
SCHER (introduced by Utricu C. Lurr). USAF 
School of Aviation Medicine, Randolph Air Force 
Base, Tex. 

Three different types of parabiotic twin-rats 
were established, type I, intact (left)—intact 
(right) parabiotic twins, type II, intact (left)— 
—adrenalectomized (right) parabiotic twins, type 
III, thymectomized (left) — adrenalectomized 
(right) parabiotic twins. The pairs were placed 
in two different categories in both of which all 
three types were represented. In the first cate- 
gory, both partners breathed ambient air; in the 
second, the left partner was exposed to hypoxia 
while the right partner was breathing ambient 
air. Hemoglobin-, hematocrit-, and red blood 
cell count values were increased in both partners 
when hypoxia was imposed on one parabiont. A 
difference in heart size was found in the two part- 
ners when adrenalectomy was carried out in one 
partner. The heart was smaller in the adrenalec- 
tomized partner than in the co-partner. This 
difference was more conspicuous when the non- 
adrenalectomized partner breathed an oxygen 
deficient gas mixture. Adrenalectomy of one para- 
biotic twin was followed by a compensatory hyper- 
trophy of the adrenals left in the co-twin which 
was higher in degree following exposure to hy- 
poxia. In some cases a slight fatty infiltration of 
livers of parabionts joined with adrenalectomized 
partners was noted. The unexposed adrenalecto- 
mized partner in most instances died first when the 
co-partner was in the hypoxic state. The findings 
suggest that the heart size is in a direct relation- 
ship to the concentration of adrenal cortical hor- 
mones. Regarding the thymus, no conclusive in- 
formation has been obtained as yet from these 
experiments. ; 


222. Effects of l-epinephrine and I[-nor-epi- 
nephrine on cardiac excitability. BRIAN F. 
HorrMan,* ARTHUR A. SIEBENS AND CHANDLER 
McC. Brooks. Dept. of Physiology, State Univ. 
of New York, College of Medicine, New York 
City. - 

Adult dogs were anesthetized with pentobar- 
bital sodium, 30 mg/kg intravenously, and the 
hearts exposed through a mid-line incision. Chlo- 
rided silver stimulating and recording electrodes 
were attached to either the auricle or ventricle. 
The heart was driven at a constant rate and rec- 
tangular test shocks of known duration were 
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applied at selected intervals of the cardiac cycle. 
One to five milliliters of equimolar solutions 
(1:25,000) of l-epinephrine or l-nor-epinephrine 
were injected at a constant rate for periods vary- 
ing from 1 to 10 minutes. Both agents had quali- 
tatively and quantitatively similar effects on 
cardiac excitability. Refractory periods (relative 
and absolute) were moderately shortened in both 
the auricle and ventricle. Diastolic thresholds in 
both chambers typically were decreased by 30-50% 
at the start of the injection and then returned to 
and exceeded the control values as the drug ad- 
ministration was prolonged. Fibrillation thresh- 
olds in the ventricle underwent a similar biphasic 
change. Determinations of serum potassium dem- 
onstrated a rise and fall concomitant with the 
decrease and subsequent increase in threshold. 
The relationship between these two variables has 
been investigated in intact and hepatectomized 
animals. (This work was supported by a grant 
from the Life Insurance Med. Research Fund). 


223. Influence of exogenous carbon dioxide 
on the isolated gastric mucosa. C. ADRIAN 
M. HoaBEn (introduced by James A. SHANNON). 
Natl. Heart Inst., Bethesda, Md. 

Because of interest in the relation of the CO.- 
HCO; system to gastric secretion of hydrochloric 
acid the following observations are reported. 
When the isolated frog mucosa is bathed by a 
bicarbonate-free modified Ringer’s solution, the 
rate of hydrogen ion secretion is doubled if either 
mucosal surface is exposed to 5% COs. The car- 
bonic anhydrase inhibitor 6063, in 10-mm con- 
centration, fails to abolish spontaneous acid secre- 
tion and does not block potentiation of hydrogen 
ion secretion by 5% CO:. The spontaneous mu- 
cosal potential is increased slightly but signifi- 
cantly, together with the increased hydrogen ion 
secretion, by 5% COs. Short-circuiting the mu- 
cosa with an external bucking circuit discloses 
that 5% COs decreases the mucosal current. 
Measurement of chloride fluxes indicates that the 
equation, net chloride transport equals current 
plus hydrogen ion, holds both in the absence and 
presence of 5% COs. These results will be inter- 
preted in terms of the gastric chloride pump. 


224. Altered distribution of accelerators and 
inhibitors of blood coagulation after appli- 
cation of high centrifugal forces. R. R. Hot- 
BURN,* R. T. CARROLL* AND L. M. Tocantins. 
Div. of Hematology, Jefferson Med. College and 
Hosp., Philadelphia, Pa. 

Platelet poor normal plasmas, collected in sili- 
cone vessels, were subjected to centrifugal forces 
of 2 to 32 million G, in the cold, 3 to 5 layers care- 
fully separated, and the distribution of coagulants 
and anticoagulants in each of the layers studied. 
The upper layers appear milky, become hypo- 
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coagulable and often incoagulable, sometimes 
even after addition of platelets. Top layer plasma 
responds to platelets, cephalin and simple dilution 
with 0.85% NaCl, like plasma from hemophilic 
subjects. Anticephalin activity (2-stage method) 
increases 3- to 7-fold in the top and is slightly 
reduced in the bottom layer. Higher yields of 
antithromboplastin are obtained from the top 
layers. Accelerator globulin is reduced in the top 
layer and increased in the bottom layer. Anti- 
thrombin (2-stage method) and prothrombin (2- 
stage method) are unchanged by the centrifuga- 
tion. Addition of equal parts of top layer (4-6 
million G) plasma to 120 thousand G normally 
coagulable plasma, prolonged the rate of clotting 
of the latter more than 10 times. Centrifugation, 
like dilution and contact with certain surfaces, 
may be another method for dissociating inhibitor- 
accelerator complexes. 


225. New aspects of the oxygen concentration 
effect in X-ray inactivation of bacterial sus- 
pensions. ALEXANDER HOLLAENDER AND G. E. 
Stap.Leton.* Biology Div., Oak Ridge Natl. Lab., 
Oak Ridge, Tenn. 

The effect of oxygen in increasing the x-ray 
sensitivity of bacterial suspensions is pronounced 
at concentrations between 1 and 8%. Radical 
formation by x-rays in the aqueous medium, 
fails to explain why the entire oxygen effect takes 
place within such a narrow range of oxygen con- 
centration. It is of interest in this regard that pre- 
vious experiments from this laboratory suggested 
that the inactivation coefficient for x-irradiated 
bacterial suspensions was dependent on the con- 
centration of bacterial cells in the suspension. 
The obvious conclusion from this finding was that 
the changes in the suspending medium contributed 
to the inactivation process. The effect of bacterial 
cell concentration in suspensions at various oxy- 
gen concentrations has been reinvestigated. The 
results indicate that only in those suspensions 
in equilibrium with air was any concentration 
effect obtained. On the basis of our published data 
on the effect of oxygen concentration on x-ray 
inactivation of bacteria, removal of small amounts 
of oxygen from suspensions, in equilibrium with 
air, would result in large changes in the inactiva- 
tion coefficient. At present it appears that the pre- 
viously suggested bacterial concentration effect 
may result from removal of oxygen from the sus- 
pensions by the bacteria under the experimental 
conditions used. The results of experiments in 
which respiratory inhibitors were used seem to 
confirm this hypothesis. 


226. ‘Clearing’ of synthetic fat emulsion by 
heparinized plasma. CHARLOTTE HOoLLETT,* 
Water E. Cote* ann H. C. Mena. Dept. of 


Volume 12 


Physiology, Vanderbilt Univ. School of Medic’ ne, 

Nashville, Tenn. 

It was found that heparinized plasma cleared 
synthetic fat emulsion in vitro. The test system 
consisted of the following: 0.6 cc heparinized 
plasma, 0.8 ce 0.1% olive oi! emulsion, 3.2 ce 
phosphate buffer solution containing 5% sodium 
acetate, and 0.4 ce distilled water. Percentage 
of light transmission at 700 mu was measured on a 
Coleman Universal spectrophotometer (model 11) 
at 0, 0.5, 1, 2, 4, and 6 hr after mixing. The cuvettes 
were kept at 37.5°C. except when readings were 
being made. Plasma obtained from the dog 5-30 
min after intravenous administration of sodium 
heparinate produced maximal clearing. The op- 
timal dosage of heparin was 0.5 mg/kg body 
weight. However, maximal clearing activity per- 
sisted in the plasma longer when heparin dosage 
was increased. The addition of sodium acetate 
to the test system increased the clearing activity 
and the concentration of substrate (fat emulsion) 
affected the activity considerably. The optimal 
pH was between 6.3 to 7.2 and the most effective 
temperature was between 35°-40°C. The clearing 
activity of heparinized plasma persisted for 7 
days when kept at 0-5°C. However, the activity 
was lost in 24 hours when stored at 37.5°C. 


227. Efficacy of P.G. as a plasma expander. 
STeEvEN M. Horvatn, A. Y. WERNER,* D. M. 
MacCanon* ann D. W. Knapp.* Dept. of Physi- 
ology, College of Medicine, State Univ. of Iowa, 
Towa City. 

A polymer that can be produced to form par- 
ticles having various molecular weights has been 
tried as a plasma expander. Studies were carried 
out on normovolemic and acutely hemorrhaged 
(approximately 4% body weight) dogs. Two poly- 
mer samples, one having an average molecular 
weight of 38,900 and another containing a mixture 
of particles with molecular weight of from 25,000 
to 100,000, were studied. Blood volume, plasma 
levels of P.G., hematocrits, cardiac output and 
blood pressures were measured before, during and 
at intervals after replacement or addition of 4 
volume, again approximately 4% of the animal’s 
weight, of the polymer. The results will be dis- 
cussed in terms of survival, effective maintenance 
of blood volume and blood pressure levels. 


228. Effect of state of hydration on hyper: { 


tension in dogs living a month or longer 
without kidneys. C. Ritey Houck. Div. of 
Physiology, Univ. of Tennessee, Memphis. 
Ten dogs were bilaterally nephrectomized u:.der 
ether in a one-stage operation and maintained on4 
salt-free diet by intermittent peritoneal dialysis 


for from 5 to 111 days. Mean arterial blood pres- }j 
sure (direct puncture with mercury manometer) | 
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and extracellular fluid volume (ECFV-mannitol 
or inulin space) were determined weekly through- 
out survival. Hypertension failed to develop in 4 
dog- which became dehydrated and lived for only 
5 to 11 days after nephrectomy. Hypertension 
developed in 6 dogs which did not become dehy- 
drared and were in better condition. Blood pres- 
sure increased substantially by the lst week in the 
majority of cases and continued to rise to a peak 
(range, 160 to 204 mm Hg) by the 2nd or 3rd week. 
ECIV increased from 40 to 70%. Once hyperten- 
sion was established, a sudden moderate dehydra- 
tion accomplished by increasing the glucose con- 
centration of the dialyzing fluid from 0.75% to 
from 3 to 5% did not result in a decrease in blood 
pressure if the reduced ECFV was still above nor- 
mal. A more gradual and marked dehydration 
over a period of 4 to 7 days, sufficient to reduce 
the ECFV to 35 to 40% below normal in one 
dog, resulted in a significant drop in blood pres- 
sure, but not to the preoperative value. A causal 
relationship between increase in ECFV and blood 
pressure is suggested, but not conclusively proved. 
(Supported by grants from the Amercan Heart 
Assoc. and the National Heart Inst. of the 
USPHS.) 


229. Freezing points of blood and environing 
fluids of the chick embryo at various de- 
velopmental stages. EvELYN Howarp. Dept. 
of Physiology, Johns Hopkins Univ., School of 
Medicine, Baltimore, Md. 

Chick blastoderms develop more normally, up 
to 50 hr incubation age, on culture media of 123 
millimolar NaCl equivalents (equal to the freez- 
ing point of egg white, —0.425°C.) than on media 
of 163 m-mols, (—0.560°C.) isotonic with hen 
blood. (J. Cell. & Comp. Physiol. April, 1953). 
By 3 to 4 days of incubation, in ovo, the white has 


| disappeared from the dorsal surface of the vascu- 


lar area of the blastoderm, while the ventral sur- 
face is in contact with a fluid of low viscosity in 
the subgerminal cavity, which separates the vas- 
cular area from the yellow yolk by a distance of 
several millimeters. This subgerminal fluid, which 
probably largely determines the osmolar concen- 
tration of embryonic blood at this stage, freezes 
Without the difficulties associated with the de- 
termination of the freezing point of yellow yolk. 
At 3 to 4 days the freezing point of subgerminal 
fluid averaged —0.467°C. (values, significant to 
0.003°C., obtained with the Johlin-Beckmann 
technique, on 2 ml samples). Amniotic fluid, prob- 
ably isotonic with embryonic blood through the 
twel'th day, had the following freezing points: 
at 6.5 days, —0.494; 10 days, —0.497; 12 days, 
—0.504°C. The freezing point of blood from chick 
embryos, drawn with glass needles inserted into 
chorio-allantoic veins, determined in pooled sam- 
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ples, averaged: at 12 days, 0.507; 16 days, —0.516; 
18 days, —0.517°C. Thus it is seen that there is 
a progressive upward shift of the osmolar con- 
centration of the internal environment during 
ontogenesis. 


230. Basic data on the emergence of decidu- 
ous teeth in the monkey (Macaca mulatta). 
V. O. Hurme* anp G. VAN WaGENEN. Forsyth 
Dental Infirmary, Boston, Mass., and Dept. of 
Obstetrics and Gynecology, Yale Univ. School of 
Medicine, New Haven, Conn. 

Available information on tooth emergence in 
man and infrahuman primates is not adequate 
biometrically. In this study, accurate emergence 
data were analyzed in detail for 97 normal ma- 
caques, 53 females and 44 males. Birth dates for all 
and conception dates for 82 animals were known. 
Calculation of reliable standard deviations from 
limited raw data necessitates a special method of 
procedure. Postnatal and postconception ages of 
odontiasis yield nearly identical measures of vari- 
ability. Sex differences under 8 months of age are 
small. Intervals between extremes of age ranges 
vary from 0.15 to 0.39 of a year. High degrees of 
individual consistency and wide ranges of varia- 
tion suggest possibility of slight individual dif- 
ference in, and limited modifiability of, rate of 
operation of physiological processes underlying 
dental growth and development. Doubling or 
halving the average rate appears almost impos- 
sible; ratio between maximum and minimum 
growth rates does not ordinarily exceed 1.7 to 
1.0. Teeth in process of emergence are useful 
indicators of chronological age of normal animals, 
if attention is paid to analytical details and re- 
liable standards of odontiasis are available. 
Chronological asymmetry provides a means of 
minimizing error in estimations of age. Biometric 
norms obtained for Macaca mulatta seem to apply 
reasonably well to Macaca irus mordax. They fur- 
nish a frame of reference for experimental and 
pathological studies using the monkey. (Investi- 
gation supported in part by Natl. Insts. of Health, 
USPHS.) 


231. Comparison of pharmacological action 
of several derivatives of aminoethylpheno- 
thiazine. D. E. HutcHeon (introduced by L. 
B. Jaques). Dept. of Pharmacology, Univ. of 
Saskatchewan, Saskatoon, Saskatchewan, Canada. 
The three derivatives of aminoethylphenothia- 

zine, Diparcol, Phenergan and Parsidol, caused 

the following pharmacological effects: a) local 
anaesthesia when injected intradermally in guinea 
pigs, 6) inhibition of the acetylcholine induced 

contractions of the isolated guinea pig ileum, c) 

inhibition of salivary secretion induced by the 

infusion of carbachol in anaesthetized dogs, d) 

lengthening of the refractory period of the iso- 
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lated rabbit auricles as measured by the decrease 
in the maximal rate of stimulation. Quantitative 
results were obtained and in all tests Parsidol 
was found to be the most active of the three deriv- 
atives tested. The results support the theory that 
the ability of some drugs to increase the refrac- 
tory period of auricular muscle is related to an 
antagonism to acetylcholine because in this 
homologous series the order of activity was the 
same for prolonging the refractory period of the 
auricles as in the experiments where a direct 
pharmacological antagonism to choline esters was 
observed. 


232. Acute cardiac tamponade studied by 
Starling curves. James P. Isaacs,* Ertk BERG- 
LUND* AND STANLEY J. SARNOFF. Dept. of Physi- 
ology, Harvard School of Public Health, Boston, 
Mass. 

Auricular, pulmonary arterial, aortic and intra- 
pericardial pressures and systemic blood flow 
were recorded continuously in dogs during vary- 
ing degrees of acute cardiac tamponade. With 
each degree of tamponade, auricular pressures 
were increased stepwise over a wide range by 
raising a blood reservoir connected to the left 
auricle. Effective ventricular end-diastolic dilat- 
ing pressure was obtained by subtracting intra- 
pericardial end-diastolic pressure from mean au- 
ricular pressure. This effective dilating pressure 
decreased with increasing tamponade, accounting 
for decreased stroke work which expressed itself 
as a decrease both in stroke volume and arterial 
pressure. Modified Starling curves were drawn 
by plotting ventricular stroke work against cor- 
responding mean auricular pressure. These curves 
were designated ‘real’ if effective dilating pressure 
was used in the plot and ‘apparent’ if mean 
auricular pressure was used without correcting for 
the opposing intrapericardial pressure. Whereas 
‘real’ curves from each degree of tamponade 
were almost superimposable, demonstrating no 
impairment of myocardial contractility, ‘appar- 
ent’ curves were progressively and markedly 
suppressed demonstrating the fallacy of relating 
auricular pressures to stroke work without con- 
sidering intrapericardial pressure. Venoauricular 
or auricular obstruction to venous inflow was not 
observed. The pathologic physiology of acute 
cardiac tamponade may be outlined thus: a) 
fluid in the pericardial sac causes an increase in 
intrapericardial pressure because of pericardial 
volume-pressure characteristics; b) increased in- 
trapericardial pressure reduces effective ventric- 
ular end-diastolic dilating pressure; c) reduction 
in effective ventricular end-diastolic dilating pres- 
sure reduces ventricular stroke work which at a 
critical end-diastolic intrapericardial pressure near 
17 cm HO results in death. 
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233. Effect of prolonged intragastric feeding 
on oral ingestion. Henry D. JANOWITZ AND 
FRANKLIN HOLLANDER. Gastroenterology Research 
Lab., The Mount Sinai Hosp., New York City. 
Current knowledge suggests that oral food in- 

take depends on numerous variables: energy re- 
quirements, environmental temperature, certain 
hypothalamic structures, gastrointestinal disten- 
tion and ‘emotional’ and other conditioned re- 
sponses. The present investigation was designed 
to study the effect of prolonged intragastric feed- 
ing on simultaneous oral ingestion. Gastric fistula 
dogs were allowed to eat a complete dog food ad 
libitum under standardized conditions through- 
out the entire study. When average daily food 
intake and weekly body weight became stabilized, 
50, 100 or 175% of this control caloric requirement 
was supplied daily by intragastric instillation of a 
complete semipurified aliment 6 hours before 
regular feeding time. This was done for periods 
of 14 weeks with intervening control periods. 
Compensatory adjustments in orgal intake were 
made in each period, but required 4-5 weeks for 
completion. At the 50 and 100% caloric levels, 
inhibition of food intake was almost completely 
compensatory; at the 175% level, oral intake was 
abolished entirely. Restoration of oral intake to 
control levels following cessation of intragastric 
feeding required 2-4 weeks. These experiments 
indicate clearly that satisfaction of caloric re- 
quirements by intragastric feeding in stabilized 
dogs leads to appropriate compensatory inhibition 
of oral food intake. The adjustments occur slowly, 
require 4-5 weeks to become complete and their 
mechanism is unknown. (Aided by a grant from 
the Altman Foundation.) 


234. Metachromatic activity of urine follow- 
ing the injection of heparin. L. B. Jaques, 
E. NapKke* anp S. W. Levy.* Dept. of Physiol- 
ogy, Univ. of Saskatchewan, Saskatoon, Canada. 
Heparin was injected by various routes in dogs, 

rabbits and men and the metachromatic activity 

(M.A.) in the urine measured. A factor was pres- 

ent in dog and human urine which enhanced the 

M.A. of heparin. On intravenous injections of 

single doses of heparin in dogs, M.A. was de- 

tected in the urine depending on the size of dose. 

With 50 u/Kg, no M.A. was present. The amount 

excreted increased with dose. The difference (M.A. 

of heparin injected — M.A. excreted) increased 

with dose, up to 800 u/Kg when there was no [ur- 
ther increase in this value. It is thought that this 
difference represents heparin attacked by hepari- 

nase. Continuous intravenous injections of | v/ 

Kg/min of heparin were not accompanied by sig- 

nificant excretion of M.A. in the urine. The injec- 

tion of a single dose of 50 u/Kg initially resu!ted 


in the excretion of 25-50% of the total M.A. in- | 
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jected as a continuous injection. On quantitative 
precipitation of heparin from urine with benzi- 
dine, M.A. equivalent to 2-13% of the heparin 
injected was recovered. Excretion products of 
heparin with M.A., uroheparin, have been ob- 
tained and their properties described. It is con- 
cluded that following the injection of heparin, 
depending on the size of dose the anticoagulant 
may be a) destroyed by heparinase b) degraded 
to uroheparin c) excreted unchanged. In the case 
of b) and c) M.A. is found in the urine. (Supported 
by the Life Insurance Med. Research Fund, New 
York). 


235. Site of origin and velocity of propagation 
of fibrillary potentials of denervated mus- 
cle. L. W. JarncHo, R. M. DowsBen,* B. BER- 
MAN* AND J. L. LILIENTHAL, JR. Depts. of Medi- 
cine and Environmental Medicine, Johns Hopkins 
Univ., Baltimore, Md. 

Anterior gracilis muscle (rat) denervated one to 
three weeks was studied in situ by methods al- 
ready described which allow atraumatic electrical 
exploration of the muscle surface (Am. J. Physiol., 
168: 446, 1952). In the muscle studied all end- 
plates are aggregated into two narrow transverse 
zones. With bipolar recording, reversal of the 
diphasic record of fibrillation was shown to occur 
as the electrodes were carried stepwise across 
each of these zones. In muscles where only one 
end-plate zone was denervated, fibrillary poten- 
tials recorded from a single fiber bundle showed 
that conduction times became progressively 
shorter as the recording electrodes approached 
the denervated end-plate zone. It is concluded 
that under these circumstances fibrillary poten- 
tials originated at the denervated end-plates or 
in their immediate vicinity. By the same method 
fibrillary conduction velocities were measured and 
found to range between 2.5 and 3.0 m/sec at 37°C., 
while normal action potential velocities, measured 
similarly, varied from 3.4 to 5.7 m/sec. At tem- 
peratures varying from 27-40°C. velocities of 
both evoked action potential and spontaneous 
fibrillary potential fitted the curve, log velocity = 
a+ bT with a Qio of 1.4-1.5. The slopes were the 
same for normal and denervated muscle but the 
fibrillary velocities were significantly slowed. 
There is insufficient information to determine 
whether this slowing depended on effect of de- 
hervation on fiber size or on intrinsic changes in 
the processes subserving ‘conduction. (Supported 
by ONR and fellowships from NFIP and USPHS.) 


236. Microelectrode studies of ‘spontaneous’ 
and evoked potentials of cerebral cortex. 
Herpert JASPER AND Cuon-Luu L1.* Montreal 
Neurological Inst., Montreal, Canada. 

Negative spikes, 0.6 to 0.8 msec in duration, 
accompanying discharge of single cortical cells 
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were recorded, together with slower potential 
waves, at measured depths in the somato-sensory 
cortex of the cat with glass pipette microelec- 
trodes of the order of 1 micron or less internal 
diameter. The amplitude of unit cellular spikes 
was found to bear a definite relationship to the 
size of cells in different layers of the cortex, the 
maximum being 5-6 mV from the large cells of the 
V layer. Slow potential waves were between 20 
and 50 msec. in duration and were shown not to 
be composed of envelopes of unit spikes of briefer 
duration. Cellular spikes were recorded continu- 
ously when the cat was under local anesthesia 
and tubo-curarine. They were increased with 
arousal and decreased in sleep but were completely 
absent following mild asphyxia or deep Nembutal 
anesthesia, which caused only slight reduction in 
voltage of spontaneous slow wave oscillations. 
Also unit spike responses to afferent stimuli could 
be completely abolished by deep anesthesia with 
no reduction in the usual surface positive evoked 
potential wave. When a relationship appeared 
between slow waves and unit spikes the spikes 
were found most commonly on the negative rising 
phase or peak of the slow waves, but there were 
repetitive spike discharges independent of slow 
waves and vice versa. The slow waves of the elec- 
troencephalogram represent, therefore, variously 
synchronized ‘synaptic’ potentials and may not be 
associated with actual discharge of the perikarya 
of the larger cortical neurones. Included in the 
slow wave generators are the terminal ramifica- 
tions of afferent fibers, the specific fibers terminat- 
ing in the fourth layer and the non-specific from 
intralaminar thalamic nuclei in more superficial 
layers, as judged by levels of phase reversal of 
evoked potential waves. 


237. Effect of cortical ablation in the monkey 
on discrimination of auditory patterns. 
Harry J. JERISON* AND WiLuiAM D. Nerr. 
Lab. of Physiological Psychology, Univ. of Chi- 
cago, Chicago, Ill. 

The ability of the rhesus monkey to discriminate 
between patterns of tones was tested before and 
after bilateral ablation of the auditory projec- 
tion areas of the cortex. Each pattern was com- 
posed of three successive tonal pulses, each pulse 
having one second duration with a briefer interval 
between pulses. The auditory areas ablated were 
those defined by the evoked potential method. 
(The particular map of auditory cortex used was 
based upon unpublished experimental results fur- 
nished the authors by K. H. Pribram and B. 8. 
Rosner). After complete ablation of auditory cor- 
tex, the monkey cannot make a discrimination 
which requires the integration of the separate 
components of a given group of tones, i.e. the or- 
ganization of the three tones into a pattern. It 
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cannot, for example, discriminate between a se- 
quence of 800 cycles per second, 1000 cps, 800 cps 
versus 1000 cps, 800 eps, 1000 eps, sequences which 
differ only in arrangement of tones. It can, how- 
ever, learn a discrimination in which a change in 
frequency serves as the positive cue, e.g. 800, 800, 
800 vs. 800, 1000, 800. These results are essentially 
the same as those found for the cat (see DIAMOND 
AND NeErr, Fed. Proc., this issue). No evidence 
was obtained which would suggest that the cor- 
tical projection areas play a more important role 
in auditory discrimination as we ascend the phylo- 
genetic scale from cat to monkey. (This work 
was supported by a contract between the Office 
of Naval Research and the Univ. of Chicago). 


238. Effect of ATP and cations upon P* up- 
take by erythrocytes. H. Jonas (introduced 
by C. L. Gemmitu). Dept. of Pharmacology, 
Univ. of Virginia Med. School, Charlottesville. 
Studies have been made to determine the in- 

fluence of ratios of NasATP to Nat, Catt or Mgtt 

on tagged phosphate uptake by erythrocytes in 
heparinized whole rabbit blood. The concentra- 
tions of the reagents were varied from 10-* to 

10-5 m which favored the formation of calcium 

or magnesium-acid-phosphate at pH 7.2 at the 

higher concentrations. The cell membrane ad- 
sorption capacity was estimated according to the 
adsorption isotherm 


no = (DRT c/2me?)e(—FE/2RT). 


This isotherm indicated that a NazATP concen- 
tration ~10-'" m would be required for a cell 
membrane saturation of ~0.1 m. The quantity 
of labile P found in erythrocytes after 10 minutes 
hydrolysis in 1 n HCl (Gourtey. Arch. Biochem. 
Biophys. 40: 1, 1952) corresponded to an (ATP) 
of the same order of magnitude. The radioactivity 
of the plasma decreased 59% during 3 hours in- 
cubation of erythrocytes with P* at 37.4°C. The 
plasma activities are subject to the effects of the 
variations of hematocrit percentages. Additions 
of ATP- ~ + excess Na* had noeffect, and 1 X 10~4 
m Cat+ reduced plasma activity only 5% with or 
without 1.6 X 10-*m ATP in blood with hematocrit 
values <39%. However, 1 K 10-‘ m Mg*t reduced 
this activity 44%. Successively lower (ATP) low- 
ered the plasma P® level by a minimum of 41% 
at 1.6 X 10-' m in agreement with the calculated 
cell membrane saturation. Combining 1.6 X 10-% 
m ATP with a series of (Mg**) produced a mini- 
mal P*® reduction of 44% at 1 X 1072 m Mg**. 
This indicated the formation of an equimolar 
Mg-ATP surface complex (Hers. Biochem. Bio- 
phys. Acta 8: 424, 1952). 


239. Relationship between the number of 
post-irradiation exercise trials and lethal- 
ity in animals exposed to roentgen rays. 
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D. C. Jones, D. J. KimMe.Lporr anv T. J. 
CaASTANERA (introduced by JONATHAN §, 
TuHatcHerR). U. 8S. Naval Radiological Defense 
Lab., San Francisco, Calif. 

Using a standardized swimming test (Kimet. 
DORF AND JONES, Am. J. Physiol. 167: 626, 1951), 
rats were exercised to exhaustion daily for 2 weeks 
prior to irradiation, then divided into 6 groups 
and irradiated with 500 r of x-rays. Beginning 
with the day of irradiation these groups were 
subjected either to no (SIN), one (SIS-1), five 
(SIS-5), ten (SIS-10), fifteen (SIS-15), or thirty 
(SIS-30) further daily exercise trials, and the 
resulting 30-day survival rates compared with 
that of a group of simultaneously irradiated non. 
exercised (NIN) controls. The survival rates 
were: NIN, 97%; SIN, 87%; SIS-1, 84%; SIS-5, 
73%; SIS-10, 65%; SIS-15, 48%; and SIS-30, 47%, 
The differences in survival rates among the groups 
were found to be significant between either NIN 
or SIN and all groups exercised after irradiation 
except the SIS-1; between SIS-1 and SIS-10, 15 
or 30; and between SIS-5 and SIS-15 or 30. Thus 
it is apparent that daily exhaustive exercise after 
acute x-irradiation in the lethal range results in 
increased radiation mortality. With exercise dur- 
ing the first 3 weeks after irradiation, this increase 
in mortality is directly proportional to the num- 
ber of exercise trials. Continuation of exercise 


beyond this sensitive period results in no further 
increase in radiation mortality in rats. 


240. [Isometric studies of surface-spread acto- 
myosin fibers. Rosa.i£e JoSEPH (introduced by 
Rogperts RuGu). Subcommittee on Biophysics 
and Dept. of Zoology, Columbia Univ., New 
York City. 

Physical properties of surface-spread actomyo- 
sin fibers prepared according to Hayashi are being 
investigated with an isometric lever especially 
constructed to measure very small tensions. A 
fiber 2 cm long, containing about 0.4 mg protein 
develops 18-25 mg tension in a dilute KCl solution 
containing 0.3% ATP. This tension is maintained 
if a dilute salt solution without ATP is substi- 
tuted. Fibers relax in high concentration KC! 
solutions, the extent and course of relaxation 
being dependent on the presence or absence 0/ 
ATP as well as on the salt concentration. Tension 
redevelops if the original ATP solution is added 
back. These fibers show the quick-release-recovery 
phenomenon characteristic of live muscle. If 4 
contracted fiber is quick-released 5% of its lenyth, 
the tension does not shift directly to a final v:lue 
but drops to zero and then builds back up to the 
equilibrium value at the same rate at which it 


developed initially. A fiber released after ATP } 
has been replaced with dilute KCl reached the nev | 


tension directly. Further details of this phenome 
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non relating extent of release to tension changes 
S give support to an organized structure of a spring- 
like clement in series with a contractile element 
which reacts to ATP by shortening, as proposed 
by Hayashi and Rosenbluth. While the overall 
length of the fiber is constant under isometric 
conditions, contractile units shorten in ATP and 
elas‘ic elements extend an equal amount, ac- 
counting for tension development. Studies of the 
lengih-tension characteristics of both ATP-acti- 
vated and non-activated fibers under varying 
conditions give additional properties of the ele- 
ments in the structure proposed. 


241. Testis weight loss induced by X-rays. 
Rosert F. KaLtuMan* AND Henry I. Koun. 
Radiological Lab., Univ. of California Med. Cen- 
ter, San Francisco, and Natl. Insts. of Health, 
Bethesda, Md. 

The pelvis of unanesthetized mice (3-6 months 
old) of the (B-albino-C x A)F; strain was irradi- 
ated with 250 kv x-rays (HVL, 1.45 mm Cu; 
tissue-dose rate, 52 r/min). The testes were 
weighed 4 weeks later when the weight loss that 
had occurred was approximately maximal for the 
doses administered. A characteristic dose-response 
curve was obtained when weight was plotted 
against dose over the range 20 to 2,000 r. The maxi- 
mum weight loss was about 80%. The dose-re- 
sponse curve was found to be the sum of 2 com- 
ponents, each of the form ln Weight = K(x-ray 
Dose) + A. We suggest that these 2 components 
represent the reaction of 2 different populations 
of sensitive units within the testis, one of which 
is about 25 times more sensitive than the other 
(K; = 11 X 107-8; K2 = 0.4 X 1078) and influences 
about 60% of the weight of the intact testis. It 
is generally agreed that the spermatogonium is the 
most sensitive cell in the testis to x-rays, and we 
have inferred therefore that K; represents the 
sensitivity of the spermatogonia. Since in the 
case of both populations the relationship between 
effect and dose is first order, it appears that one 
hit inactivates 1 vu in both cases. 


242. Regulation of cardiac output during 
muscular exercise. FRED F. Kao anp LovuIsE 
H. Ray (introduced by J. O. Pinkston). Dept. 
of Physiology, State Univ. of New York, College 
of Medicine, New York City. 

Cross-circulation experiments were performed 
to investigate the pathway (s) involved in the reg- 
ulation of the cardiac output during exercise. The 
hind limbs of one dog (neural dog) were perfused 
exclusively by blood from a second dog (humoral 
dog). Steady state exercise was induced in the 
cross-perfused limbs of the neural dog by direct 
elec: rical stimulation of the muscles. The cardiac 
output was determined by the direct Fick method. 
Thus, an inerease in the cardiac output in the 
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neural dog implies a neural mechanism, whereas 
an increase in the cardiac output in the humoral 
dog implies a humoral mechanism. In four pairs 
of such preparations, it was found in the humoral 
dog that both oxygen consumption and the ar- 
teriovenous difference increased during exercise 
of the perfused leg, and that cardiac output in- 
creased with a decrease in the circulatory equiv- 
alent for oxygen (i.e.cardiac output/oxygen con- 
sumption). The neural dog showed a decrease in 
the arteriovenous oxygen difference with no 
change in oxygen consumption, so that the car- 
diac output increased with an increase in the cir- 
culatory equivalent for oxygen. In intact dogs, 
the cardiac output increased during exercise, 
but the circulatory equivalent for oxygen de- 
creased less in magnitude than in the humoral 
dog. From these observations, it is inevitable to 
infer that both neural and humoral pathways are 
involved in the regulation of the cardiac output 
during muscular exercise. 


243. Enzymatic conversion. J. GORDIN KAPLAN 
(introduced by C. B. WED). Dept. of Physiol- 
ogy, Dalhousie Univ., Halifax, N.S. 

In previous meetings we described the modifi- 
cation of biological activity of the enzyme cata- 
lase following adsorption at the air/water inter- 
face; the catalase of erythrocytes shared the 
characteristics of the surface-unfolded enzyme, 
whereas the enzyme extracted from the cell shared 
those of the soluble crystalline catalase. Work 
on yeast catalase shows that this enzyme under- 
goes the same type of change after extraction from 
the cell; the data show that this difference in be- 
havior can be ascribed neither to greater enzyme 
concentration within the cell nor to low permeabil- 
ity of the cell membrane to the substrate. This 
regular change in properties is called enzymatic 
conversion; our working hypothesis states that 
the conversion follows desorption of the enzyme 
from an intracellular interface, probably of the 
oil/water type. This hypothesis suggests the pos- 
sibility of achieving a conversion in situ, without 
removing the enzyme from the cell. The old ob- 
servation of Euler that chloroform increased the 
activity of yeast catalase suggested the use of 
this agent for the purpose. Experiment showed 
that chloroform accomplishes the conversion with 
loss of none of the enzyme to the surrounding 
medium. Not only is the specific activity of the 
enzyme increased, but there are marked changes 
in the following properties: optimal substrate 
concentration, pH dependence, sensitivity to hy- 
drogen peroxide, heat and ultraviolet radiation; 
in all these respects the enzyme within the treated 
cell is identical in behavior to catalase extracted 
from the untreated cell. Other methods for com- 
plete or partial conversion have been accom- 
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plished. The implications of enzymatic conversion 
for cellular physiology will be discussed. 


244. Effects of unilateral splanchnicotomy on 
renal excretion of solutes. S. A. KapLan, 
CuiarK D. West AND SAMUEL J. Fomon (in- 
troduced by GrorGe H. Acneson). Dept. of 
Pediatrics, College of Medicine, Cincinnati, Ohio. 
In both anesthetized and unanesthetized dogs 

unilateral splanchnicotomy resulted in a greater 
loss of electrolyte from the operated than from the 
intact kidney. In unanesthetized animals the 
difference between the two sides was exaggerated 
by the administration of an anesthetic. In a ma- 
jority of experiments the difference between the 
two kidneys was a result of decrease in excretion 
on the intact side rather than increase on the 
splanchnicotomized side. This effect on the intact 
kidney appeared to be related to the afferent 
mechanism of blood pressure homeostasis, since 
differences between splanchnicotomized and in- 
tact kidneys could be decreased considerably by 
maneuvers which increased pressor receptor dis- 
charge, such as infusion of l-nor-epinephrine. It 
is suggested that loss of vasoconstrictor tone in 
part of the splanchnic bed following unilateral 
splanehnicotomy activates a reflex which causes 
increased sympathetic discharge along pathways 
of the autonomic nervous system remaining in- 
tact including those to the intact kidney. That 
impulses in sympathetic fibers to the kidney can 
diminish electrolyte excretion is indicated by ex- 
periments in which the distal end of a divided 
splanchnic nerve was stimulated electrically. 


245. Epinephripe stimulation of pituitary 
metabolism. \#aARTHA R. KELLER* AND Sip- 
NEY Roserts. Depts. of Anatomy and Physio- 
logical Chemistry, School of Medicine, Univ. of 
California at Los Angeles, and Dept. of Investiga- 
tive Medicine, Vet. Admin. Hosp., Long Beach, 
Calif. 

Investigations have been carried out on the 
influence of epinephrine on the metabolism in 
vitro of anterior and posterior hypophyseal and 
hypothalamic tissue of the rat. The results indi- 
cate that the glycolytic and respiratory activities 
of the adenohypophysis are transiently enhanced 
within a few minutes after epinephrine stimula- 
tion. A later enhancement (about 20 hr) may 
also occur and is apparently associated with the 
recovery phase subsequent to pituitary excitation 
and secretion. Preliminary evidence has also been 
obtained for an increased dependence of hypo- 
thalamic tissue on carbohydrate sources of energy 
within a few minutes after the administration of 
epinephrine. (Aided by research grant RG-3063 
from the Division of Research Grants, National 
Institutes of Health, Public Health Service.) 
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246. Effect of irradiation on DNA. Lota KE Ly 
AND ANITA PayYNE (introduced by H. B. Jonas), 
Donner Lab., Univ. of California, Berkeley. 
During the past 10 years a number of workers 

have reported the depressant effect of irradiation 

on desoxypentose nucleic acid (DNA) synthesis. 

We have undertaken an investigation of the re. 

lationship between the time of irradiation and the 

incorporation of P* into DNA of various mouse 
organs. To date livers, spleens, kidneys, lungs 
and small intestines have been measured and 
each tissue appears to have a characteristic time 
response. With the exception of small intestine, 
they all show less P*? incorporation 24 hours after 
irradiation than immediately afterwards and re- 
covery towards normal incorporation proceeds 
at different rates: 24 hours after 800 r total body 
irradiation the DNA specific activities are liver 
16%, kidney 20%, spleen 2.5% and lung 5% of 
normal. The small intestines show the greatest 
depression immediately after irradiation and es- 
sentially normal values after 24 hours; however 
this might be due to bacterial growth. When 
mice are protected by an intramuscular injection 
of estadiol benzoate 10 days prior toirradiation the 

DNA specific activity is approximately twice 

that of the unprotected irradiated group. P* 

incorporation into DNA of unirradiated estradiol 

treated animals shows a marked increase above 
normal 10 days after injection. This confirms the 

suggestion by Patt et al. (Am. J. Physiol. 159: 269, 

1949) that estrogen protection is due to the fact 

that tissues are in a proliferative phase at the 

time of irradiation. (Supported in part by the 

Atomic Energy Commission.) 


247. Blood sugar and absolute eosinophile 
response in the rat to 30% carbon dioxide 
in air and in oxygen. C. T. G. Kine, J. L. 
Meco, E. E. Wiuuiams anp K. E. SHAEFER 
(introduced by C. P. Lyman). Physiology 
Branch, U. S. Naval Med. Research Lab., New 
London, Conn. 

Highly inbred rats of the Wistar-Hisaw strain 
(70 + 10 days of age) were exposed to 30% C0: 
in air and 30% in oxygen in a plastic chamber over 
a period of 1 hour, and recovery in air was allowed 
in the same chamber for 3 hours. Blood samples 
were taken from the tail vein prior to exposure; 
during exposure at the intervals of 10, 30 and 6 
minutes; and 3 hours following exposure. The 
following determinations were made: (a) total 
blood sugar; (b) absolute eosinophile counts; 
(c) differential; (d) haemoglobin; (e) CO and 0: 
content. The results indicated: a) During exp0- 
sure to COs, both in air and in oxygen, a marked 
rise in blood sugar but no significant change i0 


the eosinophile count. The white blood count | 


increased and the haemoglobin decreased slightly: 
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b) A significant drop in eosinophiles and lympho- 
cytes was observed during the recovery period, 
while the blood sugar returned to normal. These 
responses were essentially the same in exposure to 
CO: in air and in oxygen, although the O2 content 
of the blood of animals exposed to CO: in air 
dropped to hypoxic levels, while in those animals 
that were exposed to CO2 in oxygen the O:2 con- 
tent of the blood remained practically normal. 
These results indicated that, under high COz, 
glycogenic effects were produced independently 
of any changes in absolute eosinophiles. 


248. Gastric secretion of fluorene-2-azo-2’, 4’- 
dihydroxybenzene in the rat, mouse and 
guinea pig. MicHAEL Kiern, Mary F. Arcus 
AND Francis E. Ray (introduced by FRANKLIN 
HOLLANDER). Cancer Research Lab., Univ. of 
Florida, Gainesville. 

This is a continuation of previous work (Brit. 
J. Cancer 5: 358-363, 1951) on the secretion of 
potential carcinogens by the stomach when ad- 
ministered by intraperitoneal injection. Rats, 
mice, and guinea pigs were fasted 48 hours, then 
| operated on and the duodenum ligated in the re- 
gion of the pylorus. Although animals from each 
species were injected with histamine, recovery of 
gastric contents 44 hour thereafter showed no 
apparent histamine effect on volume of secretion 
except in the guinea pig. A study of blood cell 
volume in operated rats and guinea pigs revealed 
hemoconcentration whether or not an animal was 
injected with histamine. Following intraperito- 
neal injection of fluorene-2-azo-2’ ,4’-dihydroxy- 
benzene (Compound III) into rats, mice, and 
guinea pigs, it was not possible to determine con- 
clusively the presence of this compound in the gas- 
tric contents. Inasmuch as Toluidine Blue O did 
not appear in the stomach when injected intra- 
peritoneally but was secreted when injected in- 
travenously, the intraperitoneal route probably 
is not suitable for an investigation of Compound 
III secretion by the stomach. (Supported by a 
grant from the Damon Runyon Memorial Fund.) 


249. Effects of exercise on cerebral blood flow 
and metabolism in man. JEROME KLEINER- 
MAN AND Louris SoKOLoFF (introduced by Sry- 
mouR 8. Kety). Dept. of Physiology and Phar- 
macology, Univ. of Pennsylvania Grad. School 
of Medicine, Philadelphia, and Dept. of Pathol- 
ogy, Cleveland City Hosp. and Western Reserve 
Univ., Cleveland, Ohio. 

The present report concerns the effects of mild 
exercise on the cerebral blood flow (CBF) and 
cerebral metabolism of man. Eight healthy adults 
were subjected to a mild degree of exercise. The 
exercise level was measured both in ft lbs of work 
and by total oxygen consumption. The oxygen 
consumption during a steady state of exercise was 
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increased approximately threefold over the basal 
level and work load was approximately 4300 ft 
Ibs/min. Cerebral blood flows (nitrous oxide 
method), blood oxygen and carbon dioxide px 
and glucose, lactate and pyruvate determinations 
were performed on arterial and venous blood 
before exercise and after a steady state had been 
attained. During exercise the blood pressure, 
pulse and respirations increased. The CBF in- 
creased from a mean of 49 ml1/100 gm/min to 58 
ml1/100 gm/min. When compared to the difference 
in a series of double control flows, this increase 
approaches significance p = .05. The cerebrovas- 
cular resistance in the pre-exercise studies was 
2.0 mm Hg/ml/100 gm/min and in exercise was 
1.7. The cerebral oxygen consumption varied 
from 3.8 ml1/100 gm/min in the pre-exercise studies 
to 3.4 ml in exercise. The A-V O2, A-V COs, ar- 
terial pCO, venous pCOs, arterial pH and venous 
pH did not vary significantly during exercise from 
the control values. The arterial levels and A-V 
differences of glucose, lactate and pyruvate dur- 
ing exercise did not vary significantly from pre- 
exercise values. 


250. Relation of food to survival potential at 
high temperature of animals restricted iso- 
ealorically. R. F. KiineE anp H. C. Dyme.* 
Aero Med. Lab., Wright Air Develop. Center, 
Wright-Patterson Air Force Base, Ohio. 

In basic studies of physiological relationships 
for use in formulating survival ration require- 
ments, experiments were conducted to determine 
the effect of various dietary regimens, restricted 
qualitatively to single constituents and quanti- 
tatively to 8 calories/rat/day, on water con- 
sumption, body weight, survival and efficiency 
of food utilization. Water intake on a carbohy- 
drate (glucose) diet was less than that in the 
negative controls. On a fat (olive oil) regimen the 
water intake was also low. The water intake on a 
protein (casein) and balanced (Purina Laboratory 
Chow) diet was high. Thus it appears that even 
at a low fuel level of 8 calories/rat/day, carbohy- 
drates and fats are preferable components for 
single constituent diets in situations where the 
water supply may be curtailed; the feeding of 
protein under such conditions is contraindicated. 
Protein, fat or carbohydrate, even at the low 
level of 8 calories/rat/day, significantly reduced 
the weight lost by fasting animals. Carbohydrate- 
fed rats lost slightly more weight than the fat or 
protein subsisting groups. Glucose was the most 
effective of the single constituent regimens tested 
in prolonging life; olive oil was less effective; and 
casein was least effective. Therefore glucose ap- 
pears to be the most advantageous for subsistence 
at subnormal fuel levels, while casein is least ad- 
vantageous. The regular laboratory food appears 
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to be the most efficiently utilized in conserving 
body tissue; of the single constituents casein is 
the most effective; glucose is less effective while 
olive oil is least effective. 


251. I'*' excretion in bile and urine following 
injection of I'*!-labeled thyroxine in euthy- 
roid, hypo- and hyperthyroid rats. H. M. 
KLITGAARD (introduced by J. D. THomson). 
Dept. of Physiology, College of Medicine, State 
Univ. of Iowa, Iowa City. 

Reports in the literature indicate that thyroxine 
is excreted in the bile and urine of animals. Nor- 
mal and treated rats were used in an effort to study 
the influence of the thyroid gland upon these ex- 
cretory mechanisms. At the beginning of the ex- 
periment animals with cannulated bile ducts were 
injected subcutaneously with a tracer amount 
of I'*!-labeled thyroxine. Mean 6-hour recovery 
values for radioactivity in the bile of untreated, 
desiccated thyroid-treated, thyroidectomized, and 
thiouracil-treated rats were 11.8, 12.0, 6.3 and 
3.1%, respectively. If the radioiodine measured 
in the bile represents the unaltered thyroxine 
molecule, as recent studies suggest, then the 
biliary excretion of thyroxine shows a positive 
relationship to the metabolic rate. During the 6- 
hour collection period untreated animals elimi- 
nated 6.1 ml of bile, while 8.7, 3.1 and 3.5 ml were 
produced by the desiccated thyroid-treated, thy- 
roidectomized and thiouracil-treated rats, respec- 
tively. Thus, the bile volume output paralleled 
the I'#! excretion as well as whole animal metab- 
olism. Twelve-hour excretion of radioiodine in 
the urine obtained from animals in metabolism 
cages was measured for further comparison among 
the groups. Mean urinary excretion values for 
radioactive iodine were 1.3, 3.8, 1.7 and 0.9% of 
the injected activity in the untreated, desiccated 
thyroid-treated, thyroidectomized, and thioura- 
cil-treated rats, respectively. 


252. Effects of ACTH, cortisone and estradiol 
on adrenal £-glucuronidase activity. E. 
KNoBIL (introduced by P. O. CHATFIELD). Biol- 
ogy Lab., Harvard School of Dental Medicine, 
Boston, Mass. 

Groups of male rats were treated with either 
ACTH (2 IU/day for 4 and 10 days), estradiol 
benzoate (50 and 100 ug/day for 10 days) or corti- 
sone acetate (2.5 mg/day for 10 days). At the end 
of the experimental period, the animals were 
sacrificed by exsanguination. Their adrenals were 
freed of adhering tissues, weighed and assayed for 
8-glucuronidase activity by the method of Fish- 
man etal. (J. Biol. Chem. 173: 449, 1948). ACTH, 
under the conditions of this study, effected a 
statistically significant increase in adrenal weight 
but failed to induce a change in enzyme activity 
per unit of wet weight. Similarly, the increase in 
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adrenal weight following estradiol administra- 


tion was not accompanied by changes in enzyme J 


activity. Cortisone acetate likewise failed to ef- 
fect a change in adrenal 8-glucuronidase concen- 
tration although marked adrenal atrophy was 
induced by this treatment. These findings fail 
glucuronidase activity within a tissue reflect 
changes in growth and cellular proliferation 
(Levvy et al. Biochem. J. 42: 462, 1948). 


253. Nature of adrenal crisis in the rhesus 
monkey. E. Knosii,* F. G. HorMANN* Anp 
R. O. Greer. Biology Lab., Harvard School of 
Dental Medicine and Dept. of Physiology, Har- 
vard Med. School, Boston, Mass. 

Six bilaterally adrenalectomized rhesus mon- 
keys were given desoxycorticosterone acetate. 
The dosage, initially 0.2 mg/kg/day, was succes- 
sively decreased over a period of several months 
to 0.025 mg/kg/day. The blood levels of sodium, 
potassium, chlorides, inorganic phosphorous, non- 
protein nitrogen, amino acid nitrogen and glucose 
as well as the hematocrit and body weight were 
determined at 3- to 4-day intervals. As the dosage 
was progressively lowered, the animals experi- 
enced increasingly frequent crises characterized 
by extreme weakness, occasional convulsions, 
prostration and coma. These crises resembled 
closely those observed preterminally in untreated 
adrenalectomized monkeys. They invariably oc- 
curred after a period of fasting occasioned by 
the removal of food or by anorexia. In most in- 
stances, the only significant derangement con- 
sistently noted in the various blood constituents 
measured which could be correlated with the col- 
lapse of the animal was a severe drop in glucose 
concentration. The administration of glucose to 
comatose animals resulted in complete recovery 
within 5-60 minutes depending upon the duration 
of crisis prior to treatment. The remedial effect 
of sugar administration was seen also in those 
instances where electrolyte imbalance, charac- 
teristic of moderately severe adrenal cortical 
insufficiency, accompanied the hypoglycemic epi- 
sode. The monkeys receiving the lower doses of 
desoxycorticosterone, in contrast to normal ani- 
mals, failed to respond to epinephrine by a rise 
in blood glucose and exhibited a depressed glucose 
tolerance curve. The data indicate that hypogly- 
cemia may be the immediate cause of death in 
the adrenally insufficient rhesus monkey. 


254. Acoustic reflex of tympanic muscles (mo- 
tion picture). H. G. Kosprak AaNp Joun M. 
Wuirman.* Dept. of Surgery, Univ. of Chicago, 
Chicago, Til. 

The first part of the film shows film recordings 
of the acoustic reflex of the intratympanic mus- 
cles in rabbits and cats. A bi-image system has 
been developed which permits the recording of 
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the acoustic stimulus, as seen on the screen of the 
Cathode Ray Oscilloscope, simultaneously with 
the muscle contractions in the tympanic cavity 
on the same film. The motion picture shows some 
of the characteristic findings of the tympanic 
muscle reflex in the animal. The second part of 
the film shows parallel observations in patients 
in whom the tendon of the stapedius muscle was 
visible through a perforation of the eardrum. 
In addition, a case is presented in which fine 
static motions were observed on an intact ear- 
drum during exposure to sound. Those eardrum 
movements were interpreted as caused by the 
acoustic contractions of the intratympanic mus- 
cles. The utilization of the muscle contractions as 
objective indicator of cochlear function is dis- 
cussed in audiograms. 


255. Influence of position in space on paleo- 
cerebellar inhibitory and facilitatory ef- 
fects in cats. WERNER P. KoE..a (introduced 
by E. GetiHorn). Lab. of Neurophysiology, 
Dept. of Physiology, Univ. of Minnesota, Minne- 
apolis. 

The present experiments have been carried out 
in order to clarify the question whether the effect 
of paleocerebellar stimulation upon the skeleto- 
motor activity is influenced by vestibular im- 
pulses. Cats were decerebrated and fastened to a 
tilting table, the forepaws connected to a saw- 
blade shaped spring, the movements of this latter 
being recorded on a kymograph by means of a 
Selsyn transmitter system. To stimulate the cere- 
bellum Hess’ technique was used. In each experi- 
ment a submaximal paleocerebellar stimulus was 
first given in prone position. Then the animal was 
turned around its (horizontal) longitudinal axis 
in steps of 45° and the paleocerebellum stimulated 
in each position. Under these conditions a mini- 
mal inhibitory effect was observed in or close to 
prone position, whereas inhibition was most 
marked in or close to supine position. In inter- 
mediate positions the cerebellar stimulus pro- 
duced intermediate degrees of inhibition. A similar 
behavior was found for facilitatory effects but 
with a phase shift of 180°, maximal facilitation 
being in prone position and minimal facilitation 
in supine position. This influence of position in 
Space is due to vestibular influences since it is 
abolished after bilateral destruction of the laby- 
rinth. (Aided by a contract between the Office of 
Naval Research, Dept.: of the Navy, and the 
Univ. of Minnesota.) 


256. Dorsal root reflex and cord potentials 
associated with strychnine tetanus. K. Kot- 
ZUMI* AND CHANDLER McC. Brooks. Dept. of 
Physiology, State Univ. of New York, College 
of Medicine, New York City. 

A study of dorsal and ventral root potentials 
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obtained during strychnine tetanus in decerebrate 
cats has revealed that a ventral root potential 
develops before discharge of propagated impulses 
(Brooks AND Fuortes. J. Neurophysiol. 15: 257, 
1952). There is no similar potential difference 
between proximal and distal dorsal root elec- 
trodes prior to initiating of tetanus but with each 
rhythmic motor discharge there is a dorsal root 
potential resembling D.R.V. and a discharge 
of antidromic impulses similar to the dorsal root 
reflex. Firing afferent impulses into the cord at 
random during strychnine tetanus shows that 
normal reflex responses can be interpolated be- 
tween elements of the tetanus. The components 
of the reflex are lost in the general tetanic dis- 
charge when the reflex is evoked simultaneously 
with such a discharge. When the reflex precedes 
an expected volley, it is facilitated and also 
initiates a premature discharge of the tetanic 
series. Reflexes occurring late in a tetanic out- 
burst prolong this discharge and inhibit the sub- 
sequent element of the tetanic series. There is 
addition but not summation of the D.R. potentials 
when they occur coincidentally and the anti- 
dromic firing of reflex and tetanic origin is addi- 
tive when they coincide. The implications of these 
observations with respect to the origin of D.R. 
and V.R. potentials will be discussed. (This work 
was supported by a grant from the Natl. Inst. of 
Health, USPHS.) 


257. An X-ray diffraction study of selected 
types of insulin fibrils. W. L. Kottun* anp 
D. F. Wavuau. Dept. of Biology, Massachusetts 
Inst. of Technology, Cambridge. 

Diffraction patterns of fibrils prepared from 
four types of insulin are examined: native insulin 
(FN), esterified insulin (FE), acetylated insulin 
(FA), and diazonium-coupled insulin (FD). The 
fiber patterns show relatively few and broad re- 
flections and are identical, within the limits of 
diffuseness, for all fibril types. Thus, rather large 
variations of surface structure can be accommo- 
dated within the same basic fibril structure. 
Phenol (>10%, px 1.6, 60°C. and 15 min) causes 
essentially complete reversion of FN (Wavuanu, 
SMITH AND FEARING. Federation Proc. 7: 131, 1948). 
If the reaction time is extended (e.g. >1 hr.) a 
new set of fibrils FN-FN(P) will form. The same 
type of diffraction pattern is again obtained. 
The diffuseness of both small- and wide-angle 
diffractions is interpreted as resulting from limited 
inter- and intramolecular disorder within the 
fibril. Small-angle meridional reflections are con- 
sistent with a fiber period of 48.5 A. The largest 
spacing in this series, 16.1 A, suggests that mono- 
mer units may be bonded at intervals of one third 
of their length in this direction. Molecular pack- 
ing in equatorial directions is difficult to deter- 
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mine because of the diffuseness of these spacings. 
Hexagonal or orthorhombic packings are reason- 
able. Spacings observed with insulin fibrils are 
similar to those observed in the fiber pattern 
given by orthorhombic insulin sulphate crystals 
(Low, private communication). Since both re- 
quire low px’s for their formation structure 
similarities are indicated. Possible chain con- 
figuration within the fibril as well as the structural 
changes necessary for fibril formation will be dis- 
cussed. 


258. Lipolytic activity of human blood serum: 
method for its determination and its pos- 
sible relation to pancreatic lipase. Simon 
Komarov, Harry SHAY AND CHARLOTTE ZIs- 
Lin.* Samuel S. Fels Research Inst., Temple 
Univ. School of Medicine, Philadelphia Pa. 
A rapid and sensitive phototurbidimetric 

method for the determination of lipase in pan- 
creatic secretion and in blood serumhas been 
developed based on the hydrolysis at 32°C. and 
pH 8.6 + 0.05 of a natural fat emulsion in sodium 
barbital buffer as the substrate. Sodium desoxy- 
cholate was incorporated into the substrate as an 
activator. In experiments with freshly secretd 
or dialyzed and lyophylized pancreatic juice, the 
hydrolysis was a zero order reaction with respect 
to time and enzyme concentration. In 16 deter- 
minations with lyophylized material in amounts 
equivalent to 0.5-6 y P.N., a linear regression of 
protein nitrogen on % digestion was obtained 
with ¢ for the significance of the regression coeffi- 
cient = 32, and of the mean = 18.1. With this 
method, no lipolytic activity has been observed 
in many specimens of normal and pathological 
sera while activity was always detected after the 
addition to these sera of as little pancreatic juice 
as 1-5000. Lipolytic activity was present in blood 
sera in many cases of pancreatic disorders, the 
highest being equal to the activity of the protein 
of pancreatic juice containing 7 y nitrogen. By 
substituting tributyrin for natural fat in the sub- 
strate, the ‘tributyrinase’ activity could be meas- 
ured turbidimetrically in pancreatic juice and 
blood serum with or without sodium desoxycho- 
late. There was no correlation between the lipoly- 
tic activity and tributyrinase activities in dif- 
ferent specimens of pancreatic secretion and blood 
sera. 


259. Amino acid composition of actin, myosin 
and tropomyosin. D. R. Kominz anno K. 
Laki (introduced by H. Specut). Natl. Inst. 
of Arthritis and Metabolic Diseases, Natl. Insts. 
of Health, USPHS, Bethesda, Md. 

Using the ion exchange column technique of 
Moore and Stein (J. Biol. Chem. 192: 663, 1951), 
the values of 16 of the amino acids of the 3 myo- 
fibrillar proteins have been determined. A few 
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significant differences from the values of Bailey 
(Biochem. J. 43: 271 1948) for myosin and tropo- 
myosin have been found, and this technique has 
allowed differentiation of the two leucines. The 
results indicate that myosin could be composed 
of a mixture of actin and tropomyosin in roughly 
equal proportions. 


260. Effects of continuous infusions of epi- 
nephrine and nor-epinephrine into the por- 
tal vein of dogs. W. G. Kusicexk, F. J. Korrxe, 
AND Mitprep E. Ouson.* Dept. of Physical 
Medicine and Rehabilitation, Univ. of Minnesota 
Med. School, Minneapolis. 

Young adult mongrel dogs (40 Ibs) under Nem- 
butal anesthesia were subjected to continuous 
portal vein infusions of nor-epinephrine or epi- 
nephrine at a rate slightly less than that which 
would produce an elevation in arterial blood pres- 
sure. Periodically, the infusion was switched to 
the jugular vein to test the pressor response. 
Blood sugar, hematocrit, sedimentation rate, and 
blood pressure were observed. Although a wide 
variation existed between dogs, these livers could 
apparently destroy epinephrine up to rates from 
2-6 mg/hour as evidenced by a lack of arterial 
pressor response. Increasing the rate of infusion 
resulted in epinephrine escaping destruction in 
the liver and producing an elevation in arterial 
blood pressure. Switching the infusion to the 
jugular vein resulted in a prompt rise in arterial 
blood pressure. In accordance with the results of 
other investigators, a rise in blood sugar and 
hematocrit occurred. No change was noted in 
sedimentation rate. The results with nor-epi- 
nephrine were identical to those with epinephrine 
except that only a small, if any, glucogenic effect 
was noted. 


261. Treatment of experimental renal hyper- 
tension in dogs with antirenin. I. Kuper- 
MAN* AND G. E. WAKERLIN. Dept. of Physiology, 
Univ. of Illinois College of Medicine, Chicago. 
Chronic experimental renal hypertension in 

dogs has been successfully treated with crude and 

semipurified hog renins and chronic experimental 
renal hypertension in dogs has been prevented by 
prophylaxis with crude and semipurified hog 
renins. These therapeutic and prophylactic effects 
are well-correlated with the antirenin titer. Two 
years ago, our research group reported prelim- 
inary results obtained by the passive transfer of 
antiserum containing antirenin from dogs in- 
jected with hog renin to chronic renal hyperten- 
sive dogs. We now report 24 passive transfers of 
antirenin serums or globulins to dogs with hyper- 
tensions varying from 4 to 108 months. The 

amounts of antirenin injected ranged from 250 

to 5500 antirenin units (AU) per kg and the maxi- 

mum antirenin titers passively produced varied 
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from 3 to 44 AU per cc of serum. The antihyper- 
tensive effect was well-correlated with the anti- 
renin titer, the minimum effective titer being ap- 
proximately 5 AU or about that of antirenin ac- 
tively produced by injections of hog renin from 
cortex. The results suggest no significant differ- 
ence among the antihypertensive potencies of 
antirenin serums produced by crude hog renin 
from cortex, semipurified hog renin from cortex 
and semipurified hog renin from whole kidney. 
The antihypertensive effect likewise did not ap- 
pear to be influenced by the duration of the hyper- 
tension of the passively immunized dogs. These 
and incomplete control studies indicate that the 
antihypertensive effect is due to antirenin or to a 
closely related antibody. (Aided by the Natl. 
Heart Inst.) 


262. Treatment of some post-irradiation se- 
quelae with protamine sulfate. Henry G. 
Kurrer, J. B. PARKER AND R. MEapor (intro- 
duced by Ernst G. Hur). Dept. of Clin. Pathol- 
ogy, Med. College of Virginia, Richmond. 
Investigations were carried out on male New 

Zealand rabbits exposed to 600 r total body ir- 

radiation from a 200 KVP x-ray apparatus. 

Weekly hematological examinations were per- 

formed on blood obtained by heart puncture: The 

animals were divided into 5 control and 6 test 
groups composed of 10-12 rabbits each. They 
were followed for 9-11 weeks after irradiation. 

Non-irradiated controls were studied simultane- 

ously. a) The results indicate that there is an 

alteration in clotting mechanism replaceable by 
protamine sulfate as demonstrated by our method 

of protamine titration. Irradiated animals show a 

maximal alteration 2-3 weeks after irradiation 

and reach normal values at 7 weeks. Protamine 
sulfate (45 mg) injected before irradiation reduces 
this alteration markedly. This same amount in- 
jected 48 hours after irradiation prevents the 
occurrence of this alteration. Treatment with 
lesser quantities of protamine sulfate resulted in 
less alteration than that found in non-treated 
animals. b) The production of hemolysin was the 
result of a single intravenous injection of 1 ce 
of 2% sheep rbe given 24 hours after irradiation. 

Significant differences between the 11 groups 

permit the following conclusions: total body ir- 

radiation with 600 r abolishes the hemolysin 

response which normally reaches its peak at 4 

weeks and returns to zero at 11 weeks. Protamine 

sulfate (45 mg) given without irradiation does 
not influence the hemolysin response. A definite 
hemolysin response although significantly lower 
than that of the control group is observed when 

45 mg of protamine sulfate is injected immediately 

before irradiation. One injection of 45 mg of pro- 

tamine sulfate administered 48 hours after irradia- 


AMERICAN PHYSIOLOGICAL SOCIETY 81 


tion results in a hemolysin response significantly 
higher than that of the control group or of the 
group injected with protamine sulfate before 
irradiation. Treatment with lesser than 45 mg 
quantities of protamine sulfate results in an in- 
crease hemolysin response as compared with un- 
treated irradiated animals, however the optimal 
effect is observed with 45 mg of protamine sulfate. 


263. Size of motor unit action potentials in 
neuromuscular disorders. Epwarp H. Lam- 
BERT AND Rex O. McMorris.* Mayo Clinic and 
Mayo Fndn., Univ. of Minnesota, Rochester. 
The amplitude and duration of motor unit 

action potentials are altered in neuromuscular 

disease, generally being decreased in myopathies 
and increased in certain myelopathies. However, 
except for instances of gross abnormality, evalua- 

tion of the size of the potentials of a muscle is a 

time-consuming and tedious process. In the at- 

tempt to simplify this evaluation two electronic 
devices have been tested. The first determines the 
distribution of amplitudes of potentials in active 
muscle. The second determines the ratio of high 

(800 to 1,000 c) to low (200 to 300 c) frequency com- 

ponents in the electrical activity of the muscle. 

Average values, are calculated from examination 

of 10 areas of a muscle with a unipolar needle elec- 

trode during a standard moderate contraction (for 
example, biceps brachii lifting a 1 kg weight). 

The results of these examinations parallel the 

results of direct measurements of the amplitude 

and duration of isolated potentials recorded dur- 
ing a weak contraction. Both methods demon- 
strate differences between different muscles in 
normal subjects and deviations from normal in 
patients with certain neuromuscular disorders. 


264. Relationships of respiratory minute vol- 
ume to arterial and internal jugular venous 
blood pCO: and py during inhalation of 
lew concentrations of CO, at one atmos- 
phere and QO: at 3.0 atmospheres. C. J. 
LAMBERTSEN, R: H. Koueu,* D. Y. Cooprr,* 
G. L. Emme:,* H. H. Logscucke* anp C. F. 
Scumipt. Lab. of Pharmacology, Univ. of Penn- 
sylvania, Philadelphia. 

Average results obtained in eight men breath- 
ing 0.0, 2.2, 4.3.and 5.5 per cent CO: in 21 per cent 
O2 at one atm indicate that at about 2 per cent 
inspired CO: there occurs a significant increase 
in slope of the curves relating respiratory minute 
volume (RMV) to arterial pCO: or px, and RMV 
to internal jugular venous pCO2 or px. Above 
this region the RMV vs. pCO: curves are essen- 
tially linear. That relating RMV to arterial pCO. 
has a slope of 1.26 liter/min/m?/mm Hg rise in 
pCOs, while the corresponding value for RMV 
vs internal jugular pCO: is 1.76. Arterial and 
venous curves therefore converge slightly with 
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increasing ventilation. During O2 breathing at 
3.0 atms an average rise of 3 mm Hg internal 
jugular pCO was accompanied by about a 30 
per cent increase of RMV. The former proved not 
significantly different from that associated with 
CO: inhalation at the same level of RMV. Arterial 
pCO, was lowered about 6.5 mm Hg by 3.0 atms 
inspired pOo, thus was approximately 9 mm Hg 
lower than during CO: breathing at equivalent 
hyperventilations. These findings suggest that 
elevation of central pCO2 or [H*! produced by 
high inspired pO: is of sufficient magnitude to 
account for oxygen hyperpnea. 


265. Diffusion of oxygen across the sheep’s 
placenta. Haroip Lamport. Lab. of Physiol- 
ogy, Yale Univ. School Medicine, New Haven, 
Conn. 

Christian Bohr in 1909 analyzed diffusion of 
oxygen from alveoli to the pulmonary capillary 
blood and obtained thereby estimates of the in- 
tegrated mean oxygen pressure difference causing 
oxygen transfer and the diffusion constant of the 
lungs. Subsequently, R. L. Riley and his col- 
laborators refined these methods and estimated 
the progress of the oxygenation of blood in its 
passage through lung capillaries. We have ex- 
tended these methods to the diffusion of oxygen 
from maternal to foetal blood in the placenta of 
the sheep, using data reported by Barron and 
Alexander (Yale J. Biol. & Med. 25: 61, 1952). 
It is found that the placental diffusion constant 
would have to be about 11% higher, other condi- 
tions remaining unchanged, if maternal and foetal 
blood were to flow in the same direction in their 
contiguous capillaries, instead of oppositely, as 
is actually the fact. 


266. Effect of certain physiological determi- 
nants on CFF thresholds. Carney LANpIs. 
New York State Psychiatric Inst., New York 
City. 

The critical threshold for flicker fusion has been 
determined for 10 normal healthy observers (6 
male, 4 female, ages 26-56) using a Krasno-Ivy 
flicker photometer. Each observer made 10 deter- 
minations every hour during the working day for 
a period of 10 days. Oral body temperature and 
pulse were taken at each experimental seance. 
Inter- and intravariability analyses in terms of 
time-of-day, order of days, age, sex, body tem- 
perature and pulse have been made and will be 
presented. A great deal of individuality in the 
pattern of response has been found which is fre- 
quently obscured by averaging the data for the 10 
observers. The majority of previous reports on 
CFF thresholds are relatively complete in specify- 
ing the physical characteristics of the stimulus 
but many of them fail to provide relevant informa- 
tion as to the physiological status of the observers. 
Also many previous studies are based on careful 
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determinations made on one or two observers. 
It is evident that the divergencies among the find- 
ings of such previous studies lie in neglecting to 
consider the physiology of the observer and in 
generalization from results obtained from a very 
limited number of observers. 


267. Wave propagation in intact human ar- 
teries. Mitton Lanpowne. Natl. Heart Inst., 
Natl. Insts. of Health, Bethesda, and Section on 
Gerontology, Baltimore City Hosp., Baltimore, 
Md. 

For 95 normotensive males aged 12-92 years the 
averaged relation between velocity (v, m/sec) of 
a superimposed impact wave and the directly 
recorded intra-arterial pressure (p, mm Hg) is 
accurately expressed as v? = 4.86 p — .0083 p? - 
42. Pulsatile variation of pressure is thus asso- 
ciated with marked change in wave velocity. 
These observations indicate that even to the 
rapidly applied impact force, the equivalent elas- 
tic ‘modulus’ of this muscular artery is not con- 
stant, but undergoes continuous variation within 
the pulse cycle. An increase in velocity with age 
to the 6th decade was found at p = 80. (Mean 
and om values for v at p = 80 were 17.2 + .4 at 
12 — 29 yr; 19.0 + .5 at 30-49 yr; 18.3 + .4 at 
50-69 yr, and 17.7 + .6 at 70-92 yr.) For higher 
pressures no increase in velocity with age could 
be demonstrated. This does not mean that elas- 
ticity at higher pressures is unchanged with age, 
since a change in vessel dimension also may be 
involved. The relation between pressure, velocity 
and age supports the hypothesis that with in- 
creasing age there is a diminution in the entropy 
change which accompanies distention of this ves- 
sel. In 31 of these subjects conventional estimates 
of pulse wave velocity for the same arterial seg- 
ment were obtained by sphymographic records. 
(Mean and o» values for corresponding age spans 
were 8.2 + 0.8;9.4+ 1.1;9.9 + 0.5 and 8.9 + 0.5.) 
The difference between pulse and impact wave 
velocities is tentatively ascribed to the more 
rapid initial rate of arterial stretch which the 
impacting device induces. 


268. Cellulase of Teredo. Cuarues E. Lane 
AND LEONARD J. GREENFIELD.* Marine Lab., 
Univ. of Miami, Coral Gables, Fla. 

The marine wood-borer, T'eredo pedicellata, \)0s- 
sesses an active cellulase enzyme system in ‘he 
anterior third of the gut. The enzyme system 
exhibits a broad pH optimum range extending 
from 6.0 to 6.8. The activity of the system is well- 
maintained in isotonic phosphate buffer, bot! as 
tissue homogenates and as cell-free centrifuga’ es. 
Activity of this system is definitely ATP-depen- 
dent. Production of reducing sugar from cellulose- 
containing substrate is increased 10-fold in the 
presence of ATP. (Aided by a contract between 
the Office of Naval Research and the Univer: ity 
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of Miami in cooperation with the U. 8S. Navy 
Bureau of Yards and Docks.) 


269. Effect of the liver on utilization of glu- 
cose by extrahepatic tissues. 8. Lana,* M. 
S. GoLpsTEIN* AND R. LEviNneE. Dept. of Meta- 
bolic and Endocrine Research, Med. Research 
Inst., Michael Reese Hosp. and Dept. of Physiol- 
oyj, Univ. of Chicago, Chicago, Ill. 

The difference between the glucose infusion 
rates necessary to maintain normal blood sugar 
levels in maximally insulinized intact dogs and 
similarly treated eviscerated animals is very 
marked. An intact dog receiving 10 vu insulin/ 
kg B.W. requires 1500 mg glucose/kg/hr while 
the eviscerated or hepatectomized animal needs 
only 500 mg/kg/hr after receiving the same 
amount of insulin. Bouckaert and de Duve (Phy- 
siol. Rev. 27: 48, 1947) ascribe this difference to 
hepatic uptake of sugar, although they made 
no direct measurements of liver glucose retention. 
These observations on the differences in glucose 
uptake between the intact and the eviscerated 
insulinized animal have been repeatedly confirmed 
in this laboratory. Under these same conditions 
however the liver uptake of sugar was insufficient 
to account for the discrepancy. In order to gain 
more insight into this phenomenon, the in‘vivo 
utilization of glucose by the hind limbs of the 
dog was measured. The method consists of re- 
cording the blood flow in the abdominal aorta by 
means of a bubble flow meter, and the simultane- 
ous sampling of aortic and inferior vena cava 
blood for glucose estimation. It was found that 
the glucose utilization of the peripheral tissues 
of the intact animal is a function of the height 
of the blood sugar up to a level of ca. 600 mg %. 
At this point the utilization rate is maximal and 
equals about 1500 mg/kg/hr. The peripheral tis- 
sues of the liver-less animal show a maximal 
glucose utilization which is less than one-half that 
seen in the intact animal; namely about 600 
mg/kg/hr at blood sugar levels of 600 mg % 
above. Insulin given to either the intact or the 
eviscerated animal in the largest doses does not 
alter the above maximal utilization rates. Insulin, 
however, does allow the maximal rates of glucose 
utilization to be reached at venous blood sugar 
levels of about 100 mg %. It can be concluded 
therefore that the liver exerts a stimulatory in- 
fluence on the glucose utilization of the extra- 
hepatic tissues. The nature of this action is under 
investigation. 


270. Objective method of determining deo- 
derant capacity. L. L. Lanaiey anv H. S&S. 
Potin.* Univ. of Alabama School of Dentistry, 
Birmingham. 

The most popular method of determining the 
deodorant capacity of any substance involves the 
mix'ure of that material with an odoriferous sub- 
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stance. The resulting vapors are then evaluated 
with an instrument called an osmoscope. The os- 
moscope is dependant upon the sense of smell of 
the technician. In other words, it is a subjective 
method. In view of the fact that the olfactory re- 
ceptors rapidly adapt to most odors it is obvious 
that the osmoscope is plagued with definite limita- 
tions. The method herein described consists es- 
sentially of a recirculating system into which the 
odoriferous gas can be introduced, and samples 
for analysis easily withdrawn. By the use of a 
series of valves it is possible to circulate the gas 
through the system without it coming in contact 
with the deodorant material. After control values 
are obtained, the valves are turned causing the 
gas to pass over the deodorant substance. After a 
standard period of time, samples are withdrawn, 
analyzed and compared with the control values. 
The deodorant used in the initial tests of the 
method was potassium sodium chlorophyllin. The 
odoriferous gas consisted of a mixture of hydrogen 
sulfide and oxygen. The gas samples for analysis 
were withdrawn by suction through water in which 
the hydrogen sulfide dissolves. The water solution 
was then titrated with a standard iodine solution 
using a starch indicator. The chlorophyll uni- 
formly reduced the concentration of hydrogen 
sulfide in the circuit. Data will be presented which 
indicate the accuracy of this method. (Supported 
by a grant from the Rystan Company, Inc.) 


271. Effects of decrease in glomerular filtra- 
tion rate on cation excretion during loading 
with nonreabsorbable anions. H. D. Lauson 
AND D. D. TuHompson.* Dept. of Physiology, 
Cornell Univ. Med. College, New York, N. Y. 
Sodium salts of p-aminohippuric acid (PAH) 

or thiosulfate were given intravenously to anes- 

thetized female dogs. GFR was decreased in stages 
by inflation of a balloon catheter located in the 
aorta cranial to the renal arteries. Na excretion 
decreased more than did GFR, while excretion of 

K, NH, and H ions remained unchanged or in- 

creased with moderate GFR reduction, and de- 

creased only with marked GFR reduction. The 
results are illustrated by data from a representa- 

tive experiment. For periods 1 (control) and 4-8, 

respectively, GFR (ml/min) was 82.7, 61.5, 43.5, 

32.0, 15.1 and 6.0; excretion (mEq/min) of anions 

(PAH + Cl + HPO,) was 513, 390, 292, 236, 130 

and 74; of Na was 439, 200, 126, 76, 18 and 4; of 

K was 82, 113, 97, 97, 70 and 46; of NH, was 10, 

25, 23, 18 and 13; of H was 12, 48, 43, 37, 23, and 11; 

and the ratio of K excreted/K filtered was 0.34, 

0.61, 0.76, 0.98, 1.41, and 2.25. When GFR is re- 

duced in the presence of large amounts of un- 

reabsorbable anions, Na reabsorption is less com- 
plete than in their absence. Nevertheless, as GFR 
decreases, increased proportions of K, NH, and 

H ions are exchanged for Na. 
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272. Dietary protein effect in DCA maintained 
adrenalectomized rats on survival and or- 
gan protein. J. H. LEATHEM AnD S. I. MAvER.* 
Bureau of Biological Research, Rutgers Univ., 
New Brunswick, N. J. 

Survival of adrenalectomized 60-gm male rats 
given 25 gamma desoxycorticosterone acetate 
(DCA) approximated 100% over 20 days but 
deleting casein from the synethetic diet reduced 
survival to 6%. Increasing the dosage to 50 gamma 
was without effect on survival in the absence of 
protein. In female rats, diets containing 5%, 10% 
and 20% casein were compared in adrenalec- 
tomized rats given 15 or 25 gamma dosages of 
DCA. Hormone effectiveness was influenced by 
dietary protein level. Protein efficiency of ad- 
renalectomized rats was below that of pair-fed 
controls. Liver and kidney weights and total 
protein content of adrenalectomized rats were 
subnormal in comparison with pair-fed controls. 
Liver and kidney protein per gram of tissue in 
normal and adrenalectomized rats was comparable 
and reflected dietary changes. The data emphasize 
the influence of nutrition on hormonal effec- 
tiveness. 


273. Renal and hepatic excretion of cobalt 60. 
CuHENG-CuHuN LEE (introduced by W. D. Cot- 
LInGS). Dept. of Physiology and Pharmacology, 
Michigan State College, East Lansing, Michigan. 
Twenty micrograms of Co®/kg body weight was 

administered intravenously into sodium pento- 

barbital anesthetized dogs. Cobalt 60 rapidly 
mixes with the entire extracellular fluid. Blood 

cells take up an insignificant amount. Between 40 

and 70% of the dose is recovered in the urine plus 

the bile in 7 to 13 hours. Nearly 90% of this is 
recovered in the first 6 hours. Only one-seventh 
to one-tenth of the total recovery is found in the 
bile. The maximal rate of renal Co™ excretions is 
reached within one-half to 3 hours. The rate of 
hepatic Co® excretion reaches a maximum only 
after 5 to 7 hours. In dogs receiving a continuous 

Co® infusion (at rates from 23.4 to 37.6 ug/hr), 

after an initial priming injection, relatively con- 

stant plasma Co” concentrations are maintained. 

The rate of renal Co® excretion also remains 

constant at a level dependent upon the infusion 

rate. However, the rate of hepatic Co™ excretion 
increases gradually and reaches a plateau at about 

4 to 7 hours. The renal clearance of Co during 

the first 3 hours after a single injection averages 

26.9 + 6.5 ml/min/square meter of surface area. 

About three-fourths of the filtration load is re- 

absorbed by the tubules. In acute experiments 

lasting up to 13 hours, renal clearances of Co® 
decline due to an apparent increase in tubular 
reabsorption. (Supported in part by the U. 8S. 

Atomic Energy Commission.) 
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274. Further characterization of the sugar. 
transfer system in the red cell membrane 
by the use of phloretin. Pau G. LEFEvrg, 
College of Medicine, Univ. of Vermont, Burling. 
ton. 

Wilbrandt has found phloretin much more effec- 
tive than phlorizin in blocking the movement of 
glucose across the human red cell membrane. This 
action of phloretin is now examined quantitatively 
on both the entry and the exit of glucose and other 
monosaccharides, using M@rskov’s optical method 
of recording osmotic cell volume changes. The 
inhibition appears to be clearly competitive; its 
dependence on the concentrations of sugar and of 
inhibitor is described by the mass-action equations 
derived from the assumption that the inhibitor 
combines reversibly with the previously postu- 
lated carrier-molecule. (Inhibition by the mercuric 
ion does not fit this pattern at all.) Suitable 
analyses of the data permit the estimation of the 
dissociation constants of the complexes formed 
by the carrier with the various sugars and with 
phloretin and phlorizin, confirming the sequence 
of ‘affinities’ in the series of sugars which was 
previously derived on the basis of their com- 
parative kinetics. The system proposed does not 
allow for Wilbrandt’s observation of selective 
inhibition of glucose exit without similar inter- 
ference with the entry; although the exact con- 
ditions in Wilbrandt’s experiments are uncertain, 
it is suggested that since this inhibition is com- 
petitive, his observation could have arisen from 
use of differing glucose concentrations in the two 
types of experiment. 


275. Diuretic action of sympathomimetic 
drugs in combination with dextrose and 
mercurial compounds. A. LErmpoRFER. Depl. 
of Pharmacology, Loyola Univ., Chicago, Ill. 

In order to compare the diuretic effect of several 
sympathomimetic drugs, experiments were made 
on dogs under light Nembutal anesthesia. The 
urine samples were obtained by catherization of 
the urinary bladder. It was found that epineph- 
rine HCl (0.002 mg/kg, i.v.) itself produced 4 
slight increase of the diuresis of short duration. 
Larger amounts of epinephrine by which the blood 
pressure was greatly increased had some inhibitory 
effect on the diuresis. Nor-epinephrine (0.0012 
mg/kg, i.v.), alone, evoked a pronounced increase 
of the diuresis over 2 hours. Larger amounts of 
nor-epinephrine, which were followed by a very 
pronounced rise of the blood pressure to 220 mm 
Hg, showed a smaller increase of the diuresis. 
Aranthol, a straight-chain, aliphatic sympatho- 
mimetic amine (2-3 mg/kg, i.v.), alone, had only 
a small diuretic effect of short duration. However, 
each of these compounds showed a marked in- 
crease of the diuresis, when they were injected 
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intravenously and simultaneously with dextrose 
(50%, 2 ec/kg). Dextrose injection alone in- 
duced a smaller increase of the diuresis than the 
combined injection of dextrose plus the respective 
sympathomimetic drugs. Still, much greater and 
prolonged diuretic effects were obtained when, 
prior to the combined dextrose-sympathomimetic 
drug injection, a mercurial drug had been injected 
i.v. In this way, the diuresis was three or more 
times greater than the diuretic effect evoked by 
the mercurial drug alone. Nor-epinephrine and 
Aranthol showed much greater diuretic effect 
than epinephrine by this combination of the 
mercurial and sympathomimetic drugs with dex- 
trose. It seems that these increased and prolonged 
diuretic effects were provoked by the synergistic 
action of the sympathomimetic drugs, dextrose, 
and the mercurial compounds. 


276. Sensory and motor localization in the 
cerebral cortex of the porcupine. R. A. 
LeNDE* AND C. N. Wootsey. Dept. of Physiology, 
Med. School, Univ. of Wisconsin, Madison. 

In a comparative study of the cortex of the 
porcupine visual, auditory, tactile and motor 
localizations have been studied by evoked po- 
tential and electrical stimulation methods. The 
somatic sensory and motor systems occupy a 
relatively larger proportion of the cortex in this 
form than they do in the rabbit, while the visual 
and auditory systems are relatively less well 
developed than in the rabbit. An interesting 
aspect of the study of the porcupine is the fact 
that tactile stimulation evoked potential changes 
both in the ‘tactile’ and in the ‘motor’ areas of 
the cortex and yielded a total tactile pattern 
which consists of two parts; these tend to mirror 
each other across a ‘central’ division line. The 
‘tactile’ pattern in the ‘motor’ area appears to 
parallel systematically the ‘motor’ pattern pro- 
duced by electrical stimulation of the cortex. 
In addition to the tactile patterns of the ‘ro- 
landic’ sensory-motor areas a well elaborated 
somatic area II tactile system was defined. This 
is somatotopically organized as it is in the dog 
(Hamuy, Bromiley and Woolsey). 


277. Lipogenesis from acetate-1-C"™ by liver 
slices from X-irradiated rats. SAMUEL R. LER- 
NER, WitLis L. WARNER AND CECIL ENTENMAN 
(introduced by I. L. Cuarxorr). Biochemistry 
Branch, Biological and Med. Sciences Div., U.S. 
Naval Radiological Defense Lab., San Francisco, 
Calif. 

Sprague-Dawley rats, with and without prior 
fasting, were subjected to whole-body x-irradia- 
tion and the conversion of acetate-1-C" to fatty 
acid-C'4 by liver slices was determined at various 
time intervals after and following various doses of 
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radiations. The results indicate that the block on 
the conversion of acetate-1-C' to fatty-acid-C™ in 
the fasting rat is removed by x-irradiation. The 
effect is slight at 200 r but increases progres- 
sively as the dose is increased until at 2500 r 
the liver slices from rats during the first 24 hours 
after irradiation form as much fatty acid-C' 
as do liver slices from normal, fed rats. At the 
48th and 72nd hours after 2500 r the irradiated 
liver sli¢es formed more than twice as much 
fatty acid-C'* as did liver slices from fed rats, 
and over 10 times as much as liver slices from 
fasted control rats. In the previously fasted rat, 
irradiation with 2500 r will restore the lipogene- 
sis rate by liver slices to about 24 of that of the 
normal, fed rat. The stimulation of lipogenesis by 
x-irradiation has been observed fo occur in the rat 
liver slice, but not in the mouse liver slice. It is 
interesting to note that this species difference in- 
lipogenesis agrees with the occurrence of an in: 
creased liver size following irradiation in these 
same species. 


278. Left atrial, pulmonary artery, pulmo- 
nary artery wedge and systemic pressures 
during mitral commissurotomy. RALPH LEv, 
DaniEL C. CoNNOLLY, RoBeRT G. TompxKINsS 
AND JOHN W. KIRKLIN (introduced by GEORGE 
A. HALLENBECK). Mayo Fndn., Univ. of Minne- 
sota, and Mayo Clinic, Rochester. 

A 4-channel Sanborn direct writing recorder 
and strain-gauge manometer systems were used to 
obtain continuous tracings of electrocardiograms, 
left atrial, pulmonary artery, pulmonary artery 
wedge and radial artery pressures during mitral 
commissurotomy in 25 patients. Left atrial pres- 
sures were recorded via a catheter threaded 
through a #*18T needle in a pulmonary vein into 
the atrium. A #5 cardiac catheter was introduced 
via a needle into the pulmonary artery. By ad- 
vancing this catheter, pulmonary ‘capillary’ wedge 
pressures could also be obtained. The left atrial 
pressure, which averaged 41 mm of mercury 
(63 to 18) systolic and 25 (42 to 12) diastolic, was 
decreased 11 (—12 to 39) and 8 (—2 to 28) re- 
spectively after the commissurotomy. Changes 
in wedge pressure after valvotomy were closely 
similar to those recorded in the left atrium. The 
pulmonary artery pressure, which averaged 64 
mm Hg (87 to 30) systolic and 31 (47 to 12) dias- 
tolic, was decreased 9 (— 18 to 30) and 5 (—10 to 21) 
after commissurotomy. Similarity in magnitude 
of changes in left atrial and pulmonary artery 
pressures favors a simple direct back-pressure 
relationship as the basis for adjustments in pres- 
sure within the pulmonary circulation immediately 
after mitral valvotomy. When increases in lett 
atrial or pulmonary artery pressure or both were 
obtained (3 instances), simultaneous increase in 
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radial artery systolic and pulse pressures also 
occurred, indicating that increased stroke volume 
and blood flow may be the basis for increases in 
pulmonary circulatory pressures found occasion- 
ally immediately after satisfactory mitral com- 
missurotomy. 


279. Effect of endogenous substrate depletion 
on glucose metabolism in the seminal vesi- 
cle. H. A. Levey* anp C. M. Szeco. Dept. of 
Zoology, Univ. of California, Los Angeles. 

A previous study by Levey and Szego (Federa- 
tion Proc. 11: 92,1952) has shown that the secretory 
epithelium of the guinea pig seminal vesicle, in 
the presence of glucose, exhibits striking aerobic 
glycolysis without augmentation of oxygen con- 
sumption. It was of interest to determine whether 
glucose nevertheless serves as an oxidizable sub- 
strate. As an approach to this problem, seminal 
vesicle epithelium was depleted of endogenous 
substrate by preincubation in oxygenated Krebs’ 
phosphate buffer for 3 hr at room temperature, 
and thereafter transferred to Warburg vessels for 
determination of oxygen consumption. This pro- 
cedure resulted in a), rapid decline in endogenous 
QO:, which in the nondepleted tissue remained 
constant for 414 hours, and b), elimination of high 
endogenous lactate and glucose levels. Two levels 
of glucose (25 and 100 mg %) were equally effective 
in maintaining oxygen consumption at essentially 
the rate seen in nondepleted tissue (1.2-1.5 ul/mg 
wet tissue/hr). Lactate production in nondepleted 
controls was independent of glucose concentra- 
tion but in depleted tissue it was much lower 
in the 25 mg % glucose medium. Glucose balance 
studies in depleted tissue revealed 70% accounted 
for at 25 mg % glucose and only 45% at 100 mg %. 
Thus, the aerobic and glycolytic pathways for 
glucose metabolism appear to operate simul- 
taneously in this tissue. Under the conditions of 
depletion the former proceeds at the expense of 
lactate production at low substrate concentra- 
tion. (Aided by grants from the Cancer Research 
Coordinating Committee, Univ. of California, and 
the USPHS, C-1488.) 


280. Effect of nutritional state on response to 
Thiopental. H. A. Levy,* J. R. DiPaLma anp 
C. Atper.* Divs. of Pharmacology and Biologi- 
cal Chemistry, Hahnemann Med. College, Phil- 
adelphia, Pa. 

In studying protein depletion, female albino 
mice weighing 23-27 gm were given a diet con- 
taining casein 25, lard 5, salts 5, agar 2 and cerelose 
63, with added vitamins. Fifty-four animals were 
divided into 2 groups, 1 fed the diet with casein 
replaced by sucrose, the other pair-fed the com- 
plete ration. To test the hypnotic end-point of the 
Thiopental response, the ability of mice to climb 
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a sharply-inclined plane after a painful stimulus 
was observed (plane-dose 50; PDs). After 96 hr. 
all animals were given a PDso dose of Thiopental 
intraperitoneally (36 mg/kg). Twenty-one oi the 
depleted group were unable to climb, while 5 of 
these were anesthetized for 5-20 min. Only 10 of 
the controls were unable to climb and none were 
anesthetized. Several vitamin deficiencies were 
also studied. Thiamine deficiency appeared to 
have no effect on response to Thiopental until 
severe weight loss occurred. Twenty-nine mice 
deficient in thiamine, were compared with 3) 
animals deficient in the B complex group including 
riboflavin, pyridoxine, pantothenate, niacin, and 
thiamine. After 2 wks, both groups were given a 
PDs dose of Thiopental. The thiamine deficient 
animals showed a normal response; 20 of those 
deficient in the B complex were unable to climb) 
the plane and 5 of these were anesthetized. Results 
with niacin deficiency so far indicate that niacin- 
deficient mice are considerably more sensitive 
to a PDs dose of Thiopental than their pair-fed 
controls. The livers of protein depleted animals 
show evidence of fatty change, but no such changes 
are seen in the livers of niacin, thiamine, or ol 
B-complex deficient mice. 


281. Influence of erythrocyte concentration 
upon the pressure-flow relationship in the 
hindlimb. MatrHew N. Levy anp LEONARD 
SHare.* Dept. of Physiology, Western Reserve 
Univ. School of Medicine, Cleveland, Ohio. 

The relationship between pressure and flow in 


the hindlimb of the dog was established over a | 


wide range of hematocrit values under conditions 
of relatively slight vasodilatation (complete de- 
nervation) and of maximal dilatation (perfusion 
with anoxemic blood following a minimum of 10 
minutes of total ischemia). With relatively slight 
vasodilatation, all pressure-flow curves were para- 
bolic, and convex to the pressure axis. When 
plotted logarithmically, the slopes were equal 
for all hematocrit values in any given experiment, 
and therefore the relative apparent viscosities 
were independent of variations in pressure and 
flow. When dilatation was maximal, the pressure- 
flow curves were virtually linear, and intercepted 
the pressure axis at some positive value. his 
intercept tended to increase for higher hematccrit 
values. In all experiments, as the erythrocyte 
concentration of the blood was increased, the 
flow for any given pressure was diminished, and 
the effect was increasingly manifest at the hiyher 
range of hematocrit values. The ratios of the ap- 
parent viscosities at various erythrocyte con- 
centrations relative to the viscosity of plasma 
were greatest in a high-velocity capillary vis- 
cometer tube, least in the maximally dilated limb, 
and intermediate in the slightly dilated limb. 
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282. Influence of ventilation on pulmonary 
vascular response to hypoxia. BENJAMIN M. 
Lrwis, RicHaRpD GoRLIN AND Hecror E. J. 
Houssay (introduced by GEorGE W. TuHorn). 
Pcier Bent Brigham Hosp. and Harvard Med. 
Sciool, Boston, Mass. 

Moderate hypoxia produces an increase of pul- 
monzry vascular resistance with an unchanged 
cardiac output. Since this occurs in the isolated 
periused lung and with unilateral as well as 
bilateral hypoxia, it is probably due to the local 
action of low oxygen tensions. Severe hypoxia 
produced three types of response in spontaneously 
breathing dogs that hyperventilated during hy- 
poxia: @) maintained oxygen consumption, in- 
creased cardiac output, unchanged left atrial 
pressure, unchanged pulmonary vascular resist- 
ance; 6) maintained oxygen consumption, in- 
creased cardiac output and left atrial pressure, 
unchanged pulmonary vascular resistance; c) de- 
creased oxygen consumption and cardiac output, 
increased left atrial pressure, unchanged or in- 
creased pulmonary vascular resistance in 6 experi- 
ments. The influence of hypoventilation was in- 
vestigated in 10 dogs with open chests ventilated 
at a constant volume by a Starling ‘Ideal’ pump. 
Pressure gradient was measured from pulmonary 
arterial and left atrial catheters and Fick cardiac 
outputs determined. During severe (5% oxygen) 
hypoxia, oxygen consumption fell lower than in 
those with spontaneous respiration, but three 
types of circulatory response were again seen: a) 
increased cardiac output, unchanged left atrial 
pressure and pulmonary vascular resistance; b) 
increased cardiac output and left atrial pressure, 
unchanged pulmonary vascular resistance; c) de- 
creased cardiac output, increased left atrial pres- 
sure, a tendency to increased pulmonary vascular 
resistance in three and a distinct rise in one 
experiment. This indicates that ventilation per 
se had no influence on the pattern of response at 
any given level of arterial oxygen saturation, 
including the pulmonary vascular resistance. 


283. Animals with controlled cardiac output. 
D. H. Lewis,* W. J. RasHxinp, J. Y. Bowrr* 
AND D. F. Hetman.* Dept. of Physiology, Univ. 
of Pennsylvania School of Medicine, Philadelphia. 
Further experiments on open-chested dogs with 

controlled cardiac output have been carried out. 

Venous return, exclusive of coronary flow, is 

diverted into a glass reservoir, from which it is 

pumped into the right auricle at a constant rate. 

Arterial blood pressure, pulse rate, venous pres- 

sures and venous return have been measured 

during opening of a femoral arteriovenous fistula, 
during opening of a shunt from femoral artery 
directly to the glass reservoir, during epinephrine 
infusion and during asphyxia. Opening the arterio- 
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venous fistula causes a fall in arterial blood pres- 
sure of 17% and an increase in venous return of 
7%. The shunt from femoral artery to reservoir 
produces a fall in arterial blood pressure of 19% 
and a rise in venous return of 19%. During in- 
fusion of 30 gamma of epinephrine per minute for 
6 min, arterial blood pressure rises 54% and venous 
return rises 7%. Asphyxia results in a rise in 
arterial blood pressure of 21%. There is a fall of 
7% followed by a rise of 9% in venous return. 
These changes along with the changes in pulse 
rate, right auricular and femoral venous pressures, 
and calculated total peripheral resistance will be 
discussed in relation to the thesis of coordinated 
venomotor response. Studies are in progress on 
the balance between right and left heart outputs 
and the volume of blood in the thorax during the 
above mentioned procedures. 


284. Effect of ischemia upon the completely 
isolated spinal cord. DovueGuias Lippicoat* 
AND A. J. Kosman. Dept. of Physiology, North- 
western Univ. Med. School, Chicago, Il. 

The effect of temporary occlusion of the thoracic 
aorta for a 45-minute period upon the development 
of hind, limb rigidity was studied in 2 groups of 
dogs. In group I (4 animals), the spinal cord was 
completely transected above L: and below Leg 
and dorsal roots L; to Ls inclusive were sectioned. 
In effect then, the quadriceps femoris was con- 
nected to the CNS by its motor supply only. 
After a recovery period of 3-5 weeks, the aorta 
was occluded and the presence or absence of 
rigidity was determined by appropriate electro- 
myography. Although in each instance the muscles 
of the lower limb possessing an intact motor and 
sensory innervation exhibited signs of rigidity, 
the quadriceps group remained inactive and 
flaccid. Functional anterior horn cells were demon- 
strable by electrical stimulation of the femoral 
nerve and their presence confirmed by histological 
examination. In group II (10 dogs), the surgical 
procedure was identical with the exception that 
the cephalic transection was performed some 3 
weeks after the aortic occlusion. Of these animals, 
5 developed a marked rigidity of the quadriceps 
group which disappeared upon the subsequent 
transection. Thus the rigidity of spinal ischemia 
described by us in previous communications is 
dependent upon an adequate neural input from 
above, from the periphery, and possibly from 
below, and is not ‘spontaneous’ in origin. 


285. Significance of motor maps of the sen- 
sorimotor cortex in the conscious monkey. 
Joun C. Litiy. FE. R. Johnson Fndn., Univ. of 
Pennsylvania, Philadelphia. 

We have determined with 25 implanted elec- 
trodes parts of the pre- and postcentral motor 
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maps and have recorded the electrical figures 
(Litty, 1952) of this region in unanesthetized 
macacas. We find in the quiet but alert monkey, 
a precentral map which is closely similar to that 
obtained in the anesthetized animal (C. N. Woot- 
sEY et al. 1952); in addition, we find a post- 
central motor representation, which is a mirror- 
image of the precentral one. Our resulting motor 
map agrees with a map showing where the peaks 
of electrical figures are seen during abrupt volun- 
tary movements either of upper or of lower ex- 
tremity. For an accidental cortical lesion giving 
thumb oscillations, the known cortical site and 
the locus of pathological electrical oscillations 
coincide and fall within the thumb area on the 
motor map; a seizure starting in thumb and 
spreading to the arm and the leg of the same side 
has associated electrical waves which spread from 
the thumb area (lesion) of the motor map to the 
arm and the leg areas of this map. In sleep, the 
spontaneous electrical figures delineate the areas 
for upper and for lower extremity. These results 
show that the overlapping representations of 
muscle groups shown in motor maps obtained on 
unanesthetized animals a) are relatively invariant 
in changes due to anesthesia, b) have @ role in 
voluntary movement, c) maintain their relations 
despite a cortical lesion, and d) determine the 
loci of the figures of cortical activity during sleep. 


(Supported in part by USPHS Natl. Inst. of 
Neurological Diseases.) 


286. Mechanism of thermal panting. P. K. 
Lim* anv F. 8S. Gropins. Dept. of Physiology, 
Northwestern Univ. Med. School, Chicago, Ill. 
Central and peripheral contributions to panting 

in the barbitalized dog were studied in prepara- 

tions in which head and body temperatures could 
be varied independently. Head temperature was 
controlled by heating or cooling the carotid 
arterial blood; the body below the neck was en- 
closed in a thermostatically controlled air bath. 
In a control group of 10 animals completely en- 
closed in the air bath, panting began when tem- 
peratures averaged 106.5°F., 105.2°F., and 106.1°F. 
in the hypothalamus, subcutaneous tissue of the 
thigh, and rectum respectively. In a second group 
of 4 dogs, the body was heated while hypothalamic 
temperature was kept below 98.8°F. None panted, 
although thigh temperature rose to 114°F. and 
rectal temperature to 106.8°F. In a third group of 
6 dogs, the head alone was heated. Four panted 
at a mean hypothalamic temperature of 109.1°F.; 
two failed to pant at central temperatures up to 
110°F. In a fourth group of 7 dogs, panting was 
established by simultaneously heating head and 
body. In 4 of these, the head alone was then 
cooled while thigh and rectal temperatures re- 
mained constant. Panting stopped whenever hy- 
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pothalamic temperature fell below 102°F. and 
reappeared on rewarming. In the other 3, the 
body alone was cooled while hypothalamic tem. 
perature remained constant. Panting stopped 
whenever thigh temperature fell below 98.8°F. 
and reappeared on rewarming. It is concluded 
that the onset of panting in the barbitalized dog 
depends upon both central and peripheral tem. 
peratures. (Supported in part by a research grant 
(G-3167(C)) from the National Insts. of Health, 
Public Health Service.) 


287. Fixed charge hypothesis (FCH) for selec- 
tive ionic accumulation. GILBERT LING. Wil- 
mer Inst., Johns Hopkins Hosp., Baltimore, Md. 
The apparent failure of the Na*t-pump theory 

to explain the maintained selective K+ accumula- 

tion in frog muscle in IAA + N:2 at 0°C. led to the 
postulation of the FCH (Symp. Phosphorus Metab- 
olism. Baltimore: Johns Hopkins Press, 1952, vol. 

2). Additional evidence is presented: a) Frog 

muscles with lowered K* content (by previous 

soaking in a low K+ Ringer’s solution) could 
regain K+ from and extrude Nat into a Ringer 
with normal K* content (each against a concen- 
tration gradient) while both respiration and gly- 
colysis was being blocked (IAA + Nz at 0°C.). 

b) Creatine-phosphate, the major anion inside 

muscle cells, migrates readily through intact cell 

membranes into the anodic compartment of a 

bathing Ringer, when a subthreshold current was 

applied across the living cells. This supports the 

FCH, according to which, adsorption onto cellular 

proteins rather than membrane impermeability is 

the reason for the nondiffusibility of most intra- 
cellular anions. c) According to the FCH, the 
reaction: (Fixed anion)~...Naz, + Nay, - 

(Fixed anion)~.... Naz; + Naz, would be the 

principal rate limiting step in the intra- and 

extracellular Nj, exchange. Using the data of 

E. J. Harris, the apparent activation energy 

(0°-18°C.) in cal/mol. (AE) for the Nat reaction 

was calculated to be 4,100, while that for the 

corresponding K* reaction, 24,100. This supports 
the FCH assumption of the force holding the 
cations to the fixed anions being essentially 
electrostatic. On the latter assumption the theo- 
retical AE for the Nat and K* exchange were 

calculated to be respectively 7,800 and 24,100. 

For an approximate estimation the agreement of 

the theoretical with the experimental values must 

be considered satisfactory. 


288. Mouse liver sulfhydryl and shock. WaYNt 
H. LINKENHEIMER* AND LYLE V. Beck. Dept. 
of Physiology and Pharmacology, Univ. of Pitts- 
burgh School of Medicine, Pittsburgh, Pa. 

It has been reported by us (Proc. Soc. Exper. 

Biol. & Med. 81: 291, 1952) that a marked decrease 
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in concentration of nonprotein sulfhydryl (gluta- 
thione), sometimes accompanied by a moderate 
decrease in protein sulfhydryl concentration, oc- 
curred in the livers of mice subjected to burn or 
traumatic shock, cold (5-10°C. for 5 hours), or 
toxic doses of S. marcescens polysaccharide. The 
present experiments indicate that the shock ac- 
companying decrease in liver nonprotein sulf- 
hydryl concentration is not due to liberation by 
mouse tissues of either potassium or histamine, or 
to the fall in body temperature which usually 
occurs in mice in shock. Massive doses of isotonic 
KCl, or of histidine neutralized with KOH, failed 
to induce significant changes in mouse liver 
sulfhydryl. Histamine injections were effective 
only in semilethal, repeated doses which also 
induced prostration and fall in body tempera- 
ture. Scalded mice kept at an environmental 
temperature of 37°C. did not show a decrease in 
rectal temperature, but they exhibited at least 
as great a decrease in liver nonprotein sulfhydryl 
concentration as did scalded mice kept at room 
temperature. Finally, anoxia produced by expos- 
ing mice to about 9% oxygen for 6 hours failed to 
induce a significant decrease in mouse liver sulfhy- 
dryl (the slight decrease in nonprotein sulfhydryl 
noted was no greater than that which occurred 
in mice placed in the same containers and exposed 
toa current of air for 6 hours). 


289. Measurement of thermal properties of 
human and animal tissues. MARTIN LiIPKIN 
(introduced by RicHarp W. Lawton). Dept. 
of Physiology, Cornell Univ. Med. College, New 
York City. 

The product of thermal conductivity, heat 
capacity, and density of dead human and animal 
tissues, and, for the first time, living human skin, 
has been measured. The radiation from a 1000 
watt lamp was focussed upon the tissue to be 
studied. In the case of living skin, the forehead, 
forearm and back of the hand were used. The 
intensity of radiation was controlled by a variable 
autotransformer, and measured with a calibrated 
radiometer. The specimen was painted with India 
ink to insure maximum absorption of radiation. 
The tissue was exposed to various intensities of 
radiation for 1 to 10 seconds. The temperature at 
the surface of the tissue was measured by a Golay 
infrared detector. The output from the detector 
was amplified and fed into an oscillograph. As 
heating progressed a continuous record of the 
surface temperature of the tissue was recorded on 
moving paper. Corrections for reflection were 
made by means of glass filters. The Golay detector 
Was calibrated against the side of a Leslie cube 
painted with India ink. In obtaining the measure- 
ments the equation of Buettner was used. The 
Products of heat conductivity, density, and heat 
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capacity for human tissues were as follows: living 
skin, 140 X 10~ cal?/em‘/sec/°C.?; muscle cut 
perpendicular to fibers, 162 X 10-5; subcutaneous 
fat, 40 X 10-5. Similar measurements on bovine 
tissues yielded the following values: muscle cut 
perpendicular to fibers, 180 X 10-°; muscle cut 
parallel to fibers, 160 X 10-5; fat, 45 x 107°. 


290. Effect of ectopic ventricular contractions 
on the first heart sound. Rosert C. Litrie 
AND JAMES G. Hitton.* Depts. of Physiology 
and Pharmacology, Univ. of Tennessee, Memphis. 
Previous work has shown that following atrial 

systole the A-V valves may close before the onset 

of ventricular contraction. If ventricular contrac- 
tion occurs without a preceding atrial systole the 
valves are closed by regurgitation of blood into 

the atrium (Am. J. Physiol. 166: 289, 1951). 

Further evidence supporting these findings is 

presented. Right atrial and ventricular pressures 

were recorded by sensitive optical manometers 
simultaneously with the heart sounds recorded 
electrically from the exposed dog heart. Normal 
and ectopic ventricular beats were studied. The 
time from the onset of ventricular contraction to 
the beginning of the first sound was measured. 
The first sound occurred significantly later in the 
ectopic ventricular beats. The effects of the fol- 
lowing on the time of the first heart sound are 
discussed: atrial systole, time between atrial 
systole and onset of ventricular systole and the 
slope of the isometric contraction phase of the 


‘ventricular pressure pulse. Preliminary results 


indicate the time of the first sound is directly 
related to the atrial-ventricular systole interval 
and inversely related to the slope of the ventricu- 
lar pressure rise. These observations indicate that 
in ectopic ventricular contractions the A-V valves 
are closed from an open position by the ventricu- 
lar contraction. In normal beats the valves are 
closed or nearly closed before the onset of ven- 
tricular contraction. (Supported by the American 
Heart Association.) 


291. Corticifugal projections to brain stem ac- 
tivating system. R. B. Livinaston, R. HeEr- 
NANDEZ-PEON* AND J. D. FrENcH.* Schoool of 
Medicine, Univ. of California, Los Angeles and 
Vet. Admin. Hosp., Long Beach. 

Animal experimentation has demonstrated an 
activating system in the central cephalic brain 
stem that is essential for the initiation and main- 
tenance of alert wakefulness. Afferent impulses of 
all modalities are capable of inducing mass ex- 
citation of this system and, when so excited, it 
effects arousal of the dormant animal, with ap- 
propriate electrocortical changes signifying 
awakening from sleep. Evoked potentials can 
be recorded from this brain stem system in the 
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monkey upon excitation of cortical regions center- 
ing in the orbito-frontal, temporal tip, insular 
and cingulate gyri and, on the convexity of the 
hemisphere, in the frontal and occipital oculo- 
motor fields, motor cortex and somatic, auditory 
and visual receiving areas. Such discharge induced 
by cortical stimulation and recorded from the 
diffusely projecting thalamic nuclei, sub- and 
hypothalamus and reticular formation of the 
midbrain, has essentially the same distribution as 
have potentials evoked by afferent stimulation. 
Moreover, like potentials of sensory origin, re- 
sponses from cortical stimulation can be recorded 
diffusely through much of the central brain stem 
during excitation of any single cortical region. 
It appears, therefore, that the brain stem activat- 
ing system can be energized by impulses originat- 
ing in areas of the cortical mantle, as well as from 
peripheral receptors. This corticifugal mechanism 
may be important in such functions of integrative 
consciousness as sustained or voluntary wakeful- 
ness, direction of attention, concentration and 
introspection. 


292. Electrocardiogram of the anesthetized 
dog. Etna A. LomBARD AND A. CALHOUN 
WirTHam (introduced by W. F. Hamitton). 
Dept. of Physiology, Med. College of Georgia, 
Augusta. 


It is difficult to interpret the changes in electro- 
cardiograms in chronic dog experiments since 
normal variations are not well known. A study, 
therefore, has been made of electrocardiograms of 
dogs under light morphine and sodium pento- 
barbital anesthesia. Standard leads and V leads 
1 through 7 (modified for the dog) have been 


taken in an unselected series. Intervals and 
voltages were measured and axes plotted for 
components in both frontal and transverse planes. 
The following findings seem characteristic: a) a 
marked sinus arrythmia, b) the duration of the 
intervals is shorter than in the normal human 
electrocardiogram but has a well-defined range, 
c) Q waves of about one-half the duration of the 
QRS are found in standard and V leads, d) both 
the mean QRS axis and the angle between the 
mean QRS and T vectors is extremely variable 
from dog to dog, e) the T wave may be upright, 
downward or diphasic in standard and V leads, 
f) there is a terminal slurring of the QRS, g) a 
significant S-T shift in the same direction as the 
T wave and h) a well-marked S-T segment devia- 
tion in a different direction from the T wave. 
These ‘abnormalities’ have been analyzed vector- 
cardiographically and explanations for them will 
be suggested. (These investigations supported 
by the Life Insurance Medical Research Fund 
and the National Heart Institute of the USPH.) 
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293. Activation of purified prothrombin ip 
concentrated sodium citrate solution. [, 
Loranp,* NorMA ALKJAERSIG* AND WALTER 
H. Seecers. Dept. of Physiology and Pharma. 
cology, Wayne Univ., College of Medicine, Detroit, 
Mich. 

When purified prothrombin is placed in a 25% 
solution of sodium citrate, the prothrombin ae- 
tivity rapidly diminishes and somewhat. later, 
autocatalytic formation of thrombin begins. Elec- 
trophoretic patterns register marked changes in 
the early stages of the reaction and the existence 
of an intermediate between prothrombin and 
thrombin was postulated. Prothrombin is known 
to contain a certain amount of carbohydrate 
(4-6% as judged by the orcinol test and expressed 
in terms of galactosemannose standard). With 
activation in concentrated sodium citrate solution 
there is a release of a sugar moiety together witha 
nitrogen-containing material that is soluble in 
7% trichloracetic acid. The released substance also 
gives the biuret test and the Folin-Ciocalteau 
reaction. The changes which prothrombin under- 
goes are so profound that at least 70% of the 
original carbohydrate and about 40% of the total 
nitrogen content of prothrombin are liberated 
when the intermediate derivative is formed. Thus 
the conversion of prothrombin to thrombin in 
sodium citrate solution appears to take place 
essentially in at least two stages. First, a dis- 
sociation step characterized by the release of 
carbohydrate and nitrogen, then the activation 
step represented by autocatalytic formation of 
thrombin from the intermediate derivative. Alto- 
gether, it seems that under the conditions studied, 
that a reactive group of prothrombin is protected 
by its carbohydrate moiety and only when this is 
removed can the altered protein be activated to 
thrombin. Generally, the amount of carbohydrate 
released corresponds to the amount of prothrombin 
that undergoes activation. 


294. Technical and physiological considera- 
tions in measuring gastrointestinal pres- 
sures in man. STANLEY H. LoRBER AND Harry 
Suay. Samuel S. Fels Research Inst., Temple 
Univ. School of Medicine, Philadelphia, Pa. 
Intraluminal pressures were measured in man 

employing a Sanborn Poly-Viso Cardiette to am- 

plify pressures transmitted through strain gauges 
from open-lumened tubes. Various tubes were 
employed including a quadruple-lumened Miller- 

Abbott tube which transmitted pressures at- 

curately but with a slower rate of response to 

pressure change. Number ten French, simgle- 
lumened tubes with radio-opaque, whistle-tipped 
ends were most satisfactory. To maintain patency 
of the tubes, saline was infused through them 
by motor driven syringes. Rates of infusion of 
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approximately 2 cc/hr were adequate for this 
purpose. Gastric pressures were observed to vary 
with changes in position of the subject. These 
were higher in the erect and sitting positions than 
in the supine. The largest pressure waves were 
usually observed in the empty stomach. Ingestion 
of an 8 ounce barium meal or insufflation of the 
stomach with 200 to 500 ce of air increased the 
base line of intragastric pressure. Transport to 
the duodenum occurred in association with small 
and large changes in intragastric pressure. The 
method has been found suitable for study of 
multiple areas in the stomach and small bowel 
since the open-lumened tubes usually did not 
move. Studies have been made on a new anti- 
spasmotic Bentyl Dihydrochloride (Bentyl hy- 
drochloride is the trade mark of Wm. S. Merrell 
Co., Cineinnati, Ohio, for its brand of Dicy- 
clomine hydrochloride—diethylaminocarbethoxy- 
bicyclohexyl hydrochloride), which when admin- 
istered intramuscularly either decreased the height 
of pressure waves or suppressed them completely 
depending upon the dosage employed. 


295. Effect of anterior pituitary growth hor- 
mone on synthesis of acetoacetate by sur- 
viving slices of rat liver. WiLL1am D. Lots- 
PEICH. Dept. of Physiology, College of Medicine, 
Univ. of Cincinnati, Cincinnati, Ohio. 

Adult female white rats were treated for 5 days 
with highly purified anterior pituitary growth 
hormone, in a dose of 1 mg/day. Control animals 
were isocalorically fed and injected with equal 
volumes of 0.9% sodium chloride. On the 6th day 
a single interperitoneal injection of growth hor- 
mone (GH), in a dose of 5 mg/100 gm body weight, 
was administered interperitoneally. Liver slices 
from control and injected animals were placed in 
Warburg vessels and their ability to produce 
acetoacetate in an atmosphere of oxygen was 
studied. It was found that the liver slices from the 
GH treated rats produced significantly more aceto- 
acetate than slices from isocalorically fed con- 
trols. It was further found that the livers of the 
GH animals showed a marked depletion in gly- 
cogen content. Further experiments were done to 
study the effect of insulin on the over production 
of acetoacetate by the slices of liver from GH 
treated rats. These studies showed that when 
the GH rat is given 2 vu of regular insulin along 
With the final injection of GH, on the 6th day, the 
liver slices produce even greater quantities of 
acetoacetate than had been observed in the ani- 
mals treated with GH alone. Thus insulin, under 
these conditions, is actually ‘hyperketogenic’ 
rather than ‘antiketogenic.’ The livers of these 
“GH plus insulin’ animals showed an even greater 
glycogen depletion than did those rats which had 
received GH alone. 
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296. Sounds produced at the pyloric sphinc- 
ter. Hortense Louckes,* J. P. QUIGLEY AND 
W. E. Romans.* Div. of Physiology, Univ. of 
Tennessee, Memphis. 

Employing our technic for recording the move- 
ments of the pyloric sphincter, recording the 
pyloric sounds and simultaneously observing fluo- 
roscopically the passage of a barium meal through 
the sphincter, we observed that: a) sounds are 
produced only during the period of evacuation; 
b) sounds usually are not produced during the 3-4 
second evacuation period which precedes the 
onset of sphincter contraction; c) the sound during 
the 4-5 second interval during which the sphincter 
is contracting begins as one to three sharp clicks 
and subsequently has a squirting character; d) 
this sound may be absent if evacuation occurs 
while antral waves are shallow, e.g. an animal with 
a mild emotional upset; e) the sound is absent 
during the last 1-1.5 see of the evacuation period. 
Thus, an evacuation period of 6.3-7.2 sec duration 
had a sound producing period of 1.9-2.3 sec. Our 
registration of pyloric sounds is limited to vi- 
bration frequencies above 500/sec, since lower 
frequencies are readily confused with those from 
heart sounds, respiration, etc. Apparently, the 
sounds occurring at the pyloric sphincter result 
from both the vibration of the pyloric and duo- 
denal mucosal folds and the turbulence of the 
chyme being evacuated. They are loudest when 
gastric evacuation is vigorous. Loud sounds were 
provoked in an animal fasting for 20 hr and with- 
out water for 150 min by permitting the animal to 
smell food. Apparently, the sound resuited from 
the passage of gastric juice and air through 
the sphincter. (Supported by a grant from the 
USPHS.) 


297. Relation between reduction of adrenal 
ascorbic acid produced by certain aromatic 
acids and their plasma levels. JuLius LowEn- 
THAL AND FRED Morris (introduced by L. B. 
Jaques). Dept. of Physiology, Univ. of Saskatch- 
ewan, Saskatoon, Saskatchewan, Canada. 
Previous work has demonstrated that within a 

series of disubstituted aromatic acids, significant 

variations are found in their ability to reduce the 
adrenal ascorbic acid. Thus 2:5-dihydroxybenzoic 
acid (gentisic acid) and 2:4-dihydroxybenzoic acid 
were found to possess only slight activity, while 
2-hydroxy-5-methoxybenzoic acid and 2-hydroxy- 
4-methoxybenzoic acid showed greater activity. 
Different doses of the above compounds were 
administered intraperitoneally. The animals were 
killed after 90 to 120 min and the adrenal ascorbic 
acid content and the blood levels of the respec- 
tive compounds determined. After the adminis- 
tration of 2:5-dihydroxybenzoic acid and 2:4-dihy- 
droxybenzoic acid blood levels and percentage 
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reduction of the adrenal ascorbic acid were found 
to be low, while 2-hydroxy-5-methoxybenzoic acid 
and 2-hydroxy-4-methoxybenzoic acid gave higher 
plasma levels and a greater reduction of the adre- 
nal ascorbic acid. In all cases, the decrease of the 
adrenal ascorbic acid was found to be directly 
related to the plasma levels. Similar results have 
been obtained by Smith (Lancet 1952 I: 991) for 
the monohydroxybenzoic acids. 


298. Petechial formation in the cheek pouch 
of the hamster (Mesocricetus auratus). B. 
R. Lutz, G. P. Futton, G. Youne,* M. H. 
SHULMAN* AND H. J. Berman.* Dept. of Biology, 
Boston Univ., Boston, Mass. 

During transillumination of the minute blood 
vessels in the hamster cheek pouch (since 1946) 
with motion picture and still recording, we have 
observed spontaneous formation of petechiae (90X 
to 1200) under various conditions: a) inflam- 
matory responses produced by topical applica- 
tion of filtrates of Streptococcus hemolyticus (NY 5) 
and other cultures, and local infection with 
Staphylococcus aureus; b) nonbacterial inflamma- 
tory agents as formaldehyde, turpentine, croton 
oil and mustard oil; c) various anticoagulates 
in-vivo, as heparin, Dicumarol, Tromexan and 
phenylindanedione; d) partial cheek pouch x-ir- 
radiation (3¢’’ diameter) of 15,000 r to 25,000 r, 
and implanted beta-emitting Sr glass beads 
(140 we, after 24 hours); e) implantation of DCA 
pellets; f) implantation of tumor transplants; 
g) positive pressure used in determining blood 
pressure in cheek pouch vessels; and h) trauma 
produced by physical means as bruising by falling 
weights, standardized minute burns, pin holes, 
and drying. Susceptibility to petechial formation 
induced by negative pressure was increased during 
12 to 72 hours after total body x-irradiation (1000 r 
to 1500 r), after subcutaneous treatment with 
DCA, after colchicine, and within the first 3 days 
after adrenalectomy. It was decreased after sub- 
cutaneous cortisone. Petechiae were formed at 
venular junctions or occasionally at junctions of 
capillaries with venules, never where capillaries 
branch. Rupture of the wall was not seen. (Sup- 
ported in part by the National Heart Institute 
and the National Cancer Institute, USPHS, and 
by the Atomic Energy Commission.) 


299. Toxicity of fresh striated muscle extracts 
from various animals. Davin I. Macnt. 
Pharmacology Lab., Sinai Hosp., Baltimore, Md. 
Anent an inquiry into food values of different 

meats, pharmacodynamic experiments were per- 

formed with freshly expressed juices and saline 
extracts of skeletal muscles from various animals. 

The material studied was either muscle juice 

squeezed out with a Delepine press or an emulsion 
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prepared by grinding muscle tissue with aliquot 
parts of sand and physiological saline and strain. 
ing the same through cloth. Animal toxicology 
with such colloidal suspensions is precluded be. 
cause of protein reactions and bacterial con. 
taminations. A satisfactory approach, however, 
was devised by the author’s well known phyto. 
pharmacological methods (J. Lab. & Clin. Med. 
26: 597, 1941; Bull. Torrey Botan. Club, 76: 235, 
1949). A 2% solution of strained material is dis. 
solved in Shive’s plant physiological saline and 
root growth of Lupinus albus seedlings for 4 
hours etiolated at 15°C. is compared with normal 
controls. The large number of seedlings employed 
permits reliable statistical evaluation. Phytotoxic 
index denotes the root growth in unknown solu- 
tion divided by growth of controls. A series of 
15 quadrupeds and 11 birds gave the following 
indices: ox, 91%; calf, 82%; sheep, 94%; hog, 54%; 
camel, 41%; venison, 90%; horse, 39%; dog, 62%; 
cat, 53%; rabbit, 49%; squirrel, 45%; guinea-pig, 
46%; fox, 50%; arctomys, 538%; chicken, 83%; 
mallard, 90%; wild duck, 85%; turkey, 85%; 
pigeon, 93%; owl, 62%; sparrow hawk, 63%; 
buteo borealis, 36%; crow, 45%; goose, 90%; 
quail, 89%. Note, that some muscle extracts were 
very toxic while others not. Similar studies are 
in progress on muscle proteins of patients operated 
for malignant and nonmalignant tumors. 


300. Electrophoretic study of whole human 
gastric juice. Marian H. Macx,* Stewart 
Wo tr anp Kurt G. Strern.* Cornell-New York 
Hosp. and Brooklyn Polytechnic Inst., New York 
City. 

The general objective of this and earlier studies 
has been to separate and identify mucous sub- 
stances in human gastric juice. An earlier report 
by Pugh, Glass and Wolf described the electro- 
phoretic characteristics of 2 mucopolysaccharide 
substances separated from human gastric juice 
by the precipitation technic of Glass and Boyd. 
In the present study an attempt has been made 
to identify these materials in the electrophoretic 
pattern of whole human gastric juice, thereby to 
demonstrate whether they are truly separate 
ingredients of the juice or merely artifacts of the 
chemical treatment used in separation. Specimens 
of gastric juice were obtained from healthy sub- 
jects and patients with duodenal ulcer. In both 
groups peaks occurred in the range of the 2 previ- 
ously separated substances. Their size corre- 
sponded roughly to the concentration of each. 
When 1 of the 2 substances was absent from the 
gastric juice on chemical analysis, the corre- 
sponding peak was absent from the electrophoretic 
pattern. When the 2 prepared substances were 
added to whole gastric juice, the peak of the 
slower substance was greatly enlarged while an 
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additional peak fell adjacent to the more rapidly 
moving one. It was concluded that ‘mucoproteose’ 
and ‘glandular mucoprotein’ actually exist as 
separate constituents of the gastric juice of man, 
that both have a high negative charge, that the 
former has a very slow and the latter a very fast 
mobility under the circumstances of these experi- 
ments. The electrophoretic properties of the faster 
component appear to be somewhat altered in the 
course of chemical separation from gastric juice. 


301. Augmentation of chorionic gonadotro- 
phin by human plasma; clinical applica- 
tions. WILLIAM O. Mappock, RoBEert B. LEacn* 
AND Icutro Toxuyama.* Dept. of Medicine, 
Wayne Univ. College of Medicine, Detroit, Mich. 
The addition of untreated human plasma to 

chorionic gonadotrophin produced a 10-fold in- 
crease in potency as measured in immature female 
rats, using uterine and ovarian weights as end- 
points. Augmentation also occurred when cho- 
rionic gonadotrophin was mixed with boiled 
human plasma, rat plasma, egg white and poly- 
vinylpyrollidone. Since no augmentation occurred 
when plasma and hormone were administered at 
separate sites, the most likely mechanism of 
augmentation appears to be prolongation of ab- 
sorption from the site of injection. Using the 
above method of assay and taking into account 
the augmenting effect of plasma, as little as 0.03 
1u of hormone could be readily detected in the 
plasma of patients receiving chorionic gonado- 
trophin. Plasma levels of hormone were measured 
in 10 men, who received 5,000 1u chorionic gonado- 
trophin in 2 ce water intramuscularly 3 times 
weekly for 2 weeks to 3 months. Plasma obtained 
24 hours after the initial dose contained 0.1 to 
0.4 1u/ec. During therapy plasma levels varied 
from 0.05 to 0.4 1u/ec. Plasma hormone levels 
were still within this range 3 to 4 days after 
therapy, but thereafter rapidly decreased so that 
chorionic gonadotrophin was not detectable in the 
plasma more than 7 days after therapy. Although 
polyvinylpyrollidone augmented the effect of cho- 
rionic gonadotrophin in the rat, no increase in 
blood levels or effectiveness resulted when the 
hormone was administered in 30% polyvinyl- 
pyrollidone to 2 hypogonadotrophic eunuchoids. 


302. Arterial dilution curves of T-1824 during 
rest and exercise. Harotp T. MANKIN AND 
IH. J. C. Swan (introduced by Edward J. 
BautpEs). Mayo Fndn., Univ. of Minnesota, and 
Mayo Clinic, Rochester. 

Dye-dilution curves following peripheral injec- 
tions of T-1824 were recorded using absolute read- 
ing cuvettes and earpiece oximeters in 22 patients 
with mild mitral stenosis and in 13 studies on 
normal persons during rest and exercise. Near 
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simultaneous cardiac output estimations by direct 
Fick and dye methods were carried out only in 
those with mitral disease. Changes in time com- 
ponents, alterations in cardiac output and the 
central blood volume determined from dilution 
curves were studied. In 8 patients with mitral 
disease and 4 normal persons in whom analysis is 
complete, the average increases in cardiac output 
during exercise were 52.5% (range: 9.0 to 69.6%) 
by the Fick method and 63.4% (range: 30.1 to 
95.5%) by the dye dilution method. Central blood 
volume calculated by the Stewart method (cardiac 
output X mean circulation time) averaged 2.51 
liters at rest and increased with exercise in 11 of 
12 studies (average 19.3%, range: —18.9 to 
+57.4%). Average values for time components of 
dilution curves, which were within normal ranges 
at rest, decreased during exercise (appearance 
time —24%, build-up time —30%, disappearance 
time —27%, recirculation time —14%). The 
changes in time and concentration components of 
the dye-dilution curves can best be explained as a 
resultant of the increased cardiac output of 
exercise. 


303. Fatigue patterns of anterior tibial mus- 
cles in dogs. J. E. MARKEE, B. J. WILDER,* 
T. C. Kenaston,* P. A. Mase, Jr.,* T. L. 
Duuin,* J. A. GerGEeN,* F. R. Hook, Jr.* anp 
Maupk F. Wiuuiams.* Dept. of Anatomy, Duke 
Univ., Durham, N. C. 

Normal and fatigue tension curves were taken 
from 60 canine anterior tibial muscles. The muscles 
were fatigued between maximal and subminimal 
in situ lengths. By the constant rate of stretch 
method length tension curves were recorded of 
various time intervals from the oscillograph 
screen. In a number of muscle preparations, the 
terminal branches innervating the separate con- 
tractile areas of the anterior tibial muscle were 
dissected free for stimulation. The separate 
branches and combinations of the branches were 
stimulated and the length-tension curves were 
recorded from the particular area or areas con- 


‘tracting. The onset of fatigue is more rapid and 


more profound in those muscles stimulated under 
tension. Tension is more of a factor in fatigue 
than is muscle length. After one hundred records 
of continuous stimulation there is a marked drop 
in the initial portion of the tension plateau with 
little change in the terminal portion. This must 
be due to fatigue in one definite area or selective 
fatigue. The anterior tibial muscle of both the 
dog and human has separately innervated areas 
which can contract separately. These areas are 
arranged both in series and parallel with each 
other. Probably in certain patients with polio- 
myelitis-affected anterior tibials the involvement 
affects one of the areas. These may be the anterior 
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tibial muscles which become progressively weaker 
when the patient is placed on a functional pro- 
gram. Simple muscle testing throughout the range 
of movement should distinguish those muscles 
with diffuse degeneration. (Aided by a grant from 
the National Foundation for Infantile Paralysis.) 


304. Comparative actions of phosphates on 
the myocardium. JEAN M. MARSHALL (intro- 
duced by E. CowLes Anprus). Dept. of Phys- 
tology, Johns Hopkins Med. School, Baltimore, Md. 
A comparison was made of the restorative 

effects of ATP, ADP, sodium tripolyphosphate and 
aluminum silicate, a highly surface active sub- 
stance, on the isolated frog ventricle depressed 
by alteration of the perfusion fluid in the following 
ways: lowering Ca to 144 normal, increasing K 
fourfold, addition of acetyl-8-methylcholine, ad- 
dition of iodoacetate and No». All four of the com- 
pounds proved effective in restoring contractility 
in the presence of lowered Ca, increased K and 
acetyl-8-methylcholine. ATP and ADP alone were 
effective in restoring contractility in the presence 
of IAA and N». Within a certain range of concen- 
trations, the degree and duration of recovery were 
directly proportional to the concentration of test 
substance added. These compounds had no effect 
on ventricles perfused with normal oxygenated 
Ringer. Refractory period and conduction rate 
were measured on turtle ventricular strips irri- 
gated with Ringer solution. Ringer containing 
fourfold K increased refractory period and de- 
creased conduction rate. The addition of ATP 
caused a transitory return of both refractory 
period and conduction rate toward the control 
levels. Sodium tripolyphosphate and aluminum 
silicate were ineffective under these conditions. 
The results would seem to indicate that under 
certain conditions ATP acts by virtue of its 
phosphate content and possession of a certain 
degree of surface activity, whereas in other in- 
stances the action of ATP is more specifically 
metabolic. 


305. Metabolism of ethanol by rat tissues. 
E. J. Masoro AND HENRY ABRAMOVITCH (in- 
troduced by G. H. Errincer). Dept. Physiology, 
Queen’s Univ., Kingston, Ontario, Canada. 
Surviving tissue slices prepared from rats were 

incubated in a solution containing C'*-ethanol 

and Krebs-Henseleit buffer at 37.5°C. for 3 hours. 

The ability of these slices to convert ethanol to 

carbon dioxide, fatty acids and cholesterol was 

determined. The liver proved to be the most 
active organ in regard to these pathways of ethanol 
metabolism. It is capable of completely oxidizing 
alcohol to carbon dioxide and water, and of uti- 
lizing alcohol in the synthesis of fatty acids and 
cholesterol. The kidney did not utilize a significant 
amount of alcohol in the synthesis of fatty acids 
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and cholesterol. However, the kidney surpasses 
the liver in the rate at which it oxidizes ethanol to 
carbon dioxide and water. The lung has the 
ability to metabolize alcohol. It can oxidize small 
but significant quantities of alcohol and utilize 
smaller quantities in the synthesis of fatty acids, 
The brain and skeletal muscle were found to be 
unimportant sites of ethanol metabolism. A very 
small amount of CO. was produced by skeletal 
muscle while not even a trace of C'4O2 was formed 
by the brain. No radioactive carbon was found 
in the lipids of either of these tissues. 


306. ‘Eclamptogenic’ effect of renin in corti- 
sone-treated rats. G. M. C. Masson, F. pet 
Greco,* A. C. Corcoran AND I. H. Pace. 
Research Div. of the Cleveland Clinic Fndan., 
Cleveland, Ohio. 

Albino rats (150-200 gm body weight), main- 
tained on 1% NaCl, were divided into groups: 
groups I and II received cortisone (C), 2.5 mg 
daily, while III and IV were initially untreated. 
By the 18th day, J and JJ had lost weight; [I] 
and JV had grown normally. Means of arterial 
pressures in the groups were, respectively 170, 
176, 136 and 139 mm Hg. The animals were placed 
in metabolism cages and a renal extract containing 
renin (R) was administered daily subcutaneously 
in 3 injections of 0.5 ce each (total dose 84 Gold- 
blatt dog units). After 24 hr the following mean 
values for urine volume (UV), body temperature, 
blood pressure and weight change were observed: 


Tr. UV, cc "F. BP Wt. Ch. 
C+R 61 94 182 +22 gm 
C 19 98 174 —1 
R 95 96 134 0 

—_— 16 97 126 —2 


Renin treatment was continued for another 48 
hours and the animals autopsied. Group I showed 
anasarca and hemorrhages, the latter principally 
in the heart and intestine. On microscopical ex- 
amination, these showed necrosis of the myo- 
cardium and the media of arteries and arterioles, 
severe renal damage with hyaline casts in tubules, 
hyaline droplets or masses in glomeruli, and oc- 
casional ‘colloid-looking’ thrombi in glomerular 
as well as in some extrarenal capillaries. In brief, 
cortisone plus NaCl, like desoxycorticosterone 
plus NaCl, sensitizes animals to toxic effects of 
renin which include fluid retention, hemorrh:ges 
and acute vascular and renal lesions. 


307. Potentiation of cysteine protection 
against x-radiation by dinitrophenol or 
hypoxia. Sytvia H. Mayer* anv Harvey M. 
Patt. Argonne Natl. Lab., Lemont, Ill. 

There is the suggestion that the action of certain 
sulfhydryl substances, e.g. cysteine, in diminish- 
ing radiosensitivity may be related to oxygen 
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availibility. The protective effect of cysteine 
(1200 mg/kg i.v. immediately before irradiation) 
is enhanced in mice breathing 10% oxygen for 
several minutes before and during irradiation 
(250 kv, 200 r/min, hvl 2 mm Cu). The 30-day 
LD; for cysteine treated mice is increased from 
1000 : to 1200 r under these conditions, that of the 
untreated irradiated controls being about 600 r. 
Similar potentiation occurs when mice are in- 
jected with 2,4-dinitrophenol (DNP; 16 to 20 
mg/kg i.v.) followed by cysteine prior to exposure. 
Neither 10% oxygen nor DNP alone alters survival 
significantly ; however, when animals receive both 
treatments radiation lethality is diminished. It 
may be assumed that the increase in oxidative 
metabolism with DNP results in a relative tissue 
anoxia when the oxygen demand exceeds the 
compensatory mechanisms (e.g., hyperpnea, in- 
creased blood flow). The acute toxicity of DNP 
appears to be enhanced in mice breathing 10% 
oxygen or injected with cysteine. These findings 
suggest that cysteine may lower tissue oxygen 
tension. Arterial and venous oxygen contents 
and oxygen consumption are being followed in 
related studies with cysteine, DNP, and anoxic 
anoxia in order to determine more directly whether 
the protective effect of cysteine is related to 
the availability of oxygen in the biological system. 


308. Inhibition in a simple ganglion. DoNALpD 
M. Maynarp, JR. (introduced by T. H. But- 
Lock). Dept. of Zoology, Univ. of California at 
Los Angeles, Los Angles. 

The electrical activity of the cardiac ganglion 
of Panulirus, the spiny lobster, has been recorded 
during stimulation of the cardio-inhibitor nerve. 
The inhibitor depresses the heart by direct action 
on the intrinsic nerve cells, decreasing or stopping 
the normal burst of spikes associated with each 
beat (WELSH AND Maynarp, Federation. Proc. 
1951). However, this does not exclude a possible 
added effect on the muscle. Other than the arrival 
of inhibitor impulses in the ganglion, silver wire 
macro-electrodes show no consistent electrical 


sign associated with inhibition. The degree of - 


inhibition is dependent upon the frequency of 
stimulation. Impulses at 70/sec reaching the gan- 
glion after a burst has begun cause a significant 
inhibition of the remaining portion of the burst, 
and complete inhibition of following bursts. Im- 
pulses arriving in the ganglion 0.1 sec before a 
burs! begins cause complete inhibition. The bursts 
immediately following inhibition may be closer 
together, or contain more spikes per burst than 
horiial. The longer the inhibition the shorter the 
time required for renewal of nervous activity. 
Longitudinal polarization of the ganglion by 
direct current may cause excitation or inhibition 
(Buttock, et al., J. Neurophysiol. 1943). These 
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effects reverse with reversed polarity and sum 
with the action of the inhibitor nerve. Removal of 
the posterior large and four small cells does not 
greatly change burst frequency or the action of 
the inhibitor on the remaining four large cells. 
(Aided by a grant from the National Institute of 
Neurological Diseases and Blindness, Public 
Health Service.) 


309. Effect of hypothalamic lesions on stress 
induced eosinopenia in the cat. 8. M. Mc- 
Cann,* G. L. Laqueur,* L. H. ScHREINER,* 
E. RoseMBERG,* E. ANDERSON AND D. M. 
Riocu. Army Med. Service Grad. School, Washing- 
ton, D. C., and Natl. Insts. of Health, Bethesda, 
Md. 

Hypothalamic lesions (Horsley-Clarke) were 
produced in a series of 25 female cats. The eosino- 
penia produced by the subcutaneous injection of 
1 mg epinephrine and by laparotomy was deter- 
mined both in a control period and after place- 
ment of lesions. In 11 of the animals with lesions 
the eosinopenic responses to these 2 stresses were 
normal or near normal. In contrast, 14 animals 
developed no significant eosinopenia from epi- 
nephrine after the lesions were placed. These 
same cats exhibited a markedly reduced but sig- 
nificant eosinopenia after laparotomy. The eosino- 
penia from laparotomy was completely abolished 
in only 3 cats. Most animals were kept alive 2-6 
months after placement of lesions. During this 
survival period there was no recovery of the 
eosinopenia induced by epinephrine, but there was 
a return toward normal of the previously im- 
paired operative response. The adrenals of cats 
with impaired responses showed an altered lipid 
distribution in the subglomerular.zone. Most of 
them had diabetes insipidus and gonadal atrophy. 
Attempts to measure the adrenal cortical hormone 
titer of adrenal vein blood of these animals are 
in progress. Serial sections revealed that the 
effective lesions were in the medial basal hypo- 
thalamus and destroyed either the median emi- 
nence or hypophyseal stalk. It is concluded that 
such lesions in the cat can abolish the normally 
occurring eosinopenia from epinephrine and re- 
duce that following laparotomy. 


310. Postburn survival of rats at 10 days fol- 
lowing different i.v. infusions supplemented 
with Cortone acetate, solubilized cortisone 
tricarballyate, Acthar, and Percorten glu- 
coside. Mites D. McCartuy, Nancy NEW.LIN 
AND VIRGINIA BLACKBURN (introduced by J. E. 
Ruoaps). Harrison Dept. of Surgical Research, 
Schools of Medicine, Univ. of Pennsylvania, Phila- 
delphia and Pomona College, Claremont, Calif. 
Male rats (190-210 gm) were subjected to 

thermal injuries of 50-52% of the body surface in 

water at 90°C. for 35 sec. All animals received 
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continuous infusions over a 10 hr postburn interval 
of a total of 18% of their individual body weights 
as described in a previous work (Ann. Surg. 136: 
546, 1952). Group I animals all received whole 
blood, plasma, sodium lactate and NaCl (1.4% 
solution) in amounts of 1144, 144, 4 and 11% of the 
body weight respectively. In addition, 6 animals 
received 2 mg Cortone, i.m., 4 survived (67%); 
6—2 mg Acthar, i.m., 3 survived (50%); 6—no 
additional hormone therapy, 5 survived (83%). 
All animals in groups II, III and IV received 
sodium lactate and NaCl (1.4% solution) in 
amounts 4 and 14% of the individual body weights 
respectively plus hormone supplements as fol- 
lows: group IJ—6 animals were to receive 2 mg 
Cortone, i.m./day for 5 days, none survived (0%); 
6—2 mg Acthar, i.m./day for 5 days, 3 survived 
(50%); 6—10 mg Percorten glucoside (PCG), i.v., 
for 5 days, 3 survived (50%); 12—no hormone 
supplement, 4 survived (33%). Group III—6 ani- 
mals were to receive 3 mg/day of solubilized 
cortisone tricarballyate (SCT), i.v., for 10 days, 
2 survived (33%); 6—2 mg/day of Acthar, i.m., 
for 10 days, 2 survived (33%); 6—10 mg/day 
PCG, i.v., for 10 days, 2 survived (33%); 6—no 
hormone supplement, 1 survived (17%). Group 
IV 3 animals were to receive 6 mg/day of SCT, 
i.v., for 10 days, 2 survived (66%); 3—4 mg/day 
Acthar, i.v., for 10 days, 2 survived (66%) ; 3—20 
mg/day of PCG for 10 days, none survived (0%); 
3—no hormone supplement, none survived (0%). 
(Aided by grant from Dept. of the Army.) 


311. Effect of some flavones on hemolysis of 
erythrocytes. Barsara C. Mclvor,* D. F. 
Bour AND J. F. Rinewart.* Dept. of Pathology, 
Univ. of California Med. Center, San Francisco. 
The flavone, hesperidin methylated chalcone 

(donated by the California Fruit Growers Ex- 

change), in concentrations as low as 9.04 mg/cc, 

affords protection to hyman erythrocytes against 
hemolysis by saponin. In hemolytic tests utilizing 

saponin in sufficient quantity to hemolyze 50- 

80% of the erythrocytes, hesperidin methylated 

chalcone increased the erythrocyte resistance as 

much as 60%. Several less soluble flavone com- 
pounds, including Pevigram and sodium Pevigram 

(donated by Ingram Laboratories), Naringin and 

Rutin, failed to protect the erythrocytes as did 

hesperidin methylated chalcone in the same con- 

centration. Likewise, more soluble flavones such 
as sodium hesperidin chalcone, sodium rutin acid 
succinate, and flavone #426-ANW-6, afforded 
protection to the erythrocytes only in higher 
concentrations of from 0.1 mg/ce to 2.0 mg/ce. 

The inhibition of hypotonic saline hemolysis by 

hesperidin methylated chalcone was not as marked 

as its inhibition of the chemical hemolysin, sapo- 
nin. Hesperidin methylated chalcone administered 
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intravenously in amounts of 0.88 gm to a 60-kg 
individual remained in the circulation in protec. 
tive concentration for not longer than 15 min, 
We were not able to demonstrate that it would 
be absorbed from the gastrointestinal tract in 
sufficient quantities to produce a concentration in 
the blood that would protect the erythrocyte. 


312. Observations on cellophane sorption of 
T-1824. Paut L. McLain. Dept. of Physiology 
and Pharmacology, Univ. of Pittsburgh School of 
Medicine, Pittsburgh, Pa. 

Variance of the cellophane sorption method for 
estimating T-1824 in serum (ALLEN AND Onro- 
HOvATS. Am. J. Physiol. 154: 27, 1948) was derived 
from 13 series of known dye concentrations in 
dog serum (22 pairs of duplicates and 7 sets of 
quadruplicates), and from rabbit serum dyed 
in vivo (24 pairs of duplicates). The recommended 
procedure was modified only for adaptation to 
available facilities. Mean deviation from pro- 
portionality was 0.066 + SE 0.015 ‘cellophane 
units.’ The SE of a single such deviation (mean of 
duplicates) was +0.070, with 95% confidence 
limits +0.147. The mean cellophane value was 
2.83 + SE 0.04, the mean of duplicates having a 
SE of +0.240 with 95% confidence limits of +0.478. 
Analogous limits for a single unpaired estimate 
were +0.814. Thus, the uncertainty of a mean of 
duplicates was about 2.5 times that of its devia- 
tion from proportionality. With a running stand- 
ard, the absolute error in estimating T-1824 de- 
pends upon both the actual concentration and the 
deviation from proportionality, but the percentile 
error is determined by (and is equal to) the latter 
alone (average 2.7%; range 0.0-8.9% in this series). 
Comparison of the cellophane used in these studies 
with a sample, presumably of the same commercial 
item (kindly furnished by Dr. Allen) indicated 
significant (about 17%) differences in dye sorp- 
tion. Incomplete studies suggest that samples may 
differ not only in sorptive capacity but in degrees 
of variation encountered in their employment. 


313. Hysteresis-like behavior of lungs and 
thorax. JERE MEAD, JAMES L. WHITTENBERGER 
AND E. P. Raprorp, Jr.* Dept. of Physiology, 
Harvard School of Public Health, Boston, Mass. 
When volume changes in the normal tidal range 

are produced sufficiently slowly to minimize [ric- 

tional resistance, the pressure change across the 
lung is linearly related to volume change and is 
identical for inspiration and expiration. A graphic 
representation of volume versus pressure in this 
instance is a single straight line, expiration being 
superimposed on inspiration. When larger volume 
changes are produced, these plots become |oop 
formed, the inspiratory phase being associated 
with higher mean pressure change than the expira- 
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tion of the volume range over which the lung is 
stressed and are only minimally influenced by 
the rate of volume change up to rates where 
frictional resistance becomes measurable. In the 
closed chest the closed loop area tends to be small 
except when inspiration is initiated from volume 
levels substantially below relaxation volume. In 
open chest preparations the loop area is increased 
markedly, even when inspirations are initiated 
from volumes comparable to closed chest relaxa- 
tion volumes. Loops obtained ante mortem and 
for periods up to two hours post mortem, at which 
time lung tissue temperature is at ambient tem- 
perature (ca. 25°C.), are indistinguishable. Fac- 
tors which may be responsible for these phe- 
nomena will be discussed. 


314. Effect of digitoxin and digoxin on cardiac 
rhythm and arterial plasma potassium be- 
fore and after epinephrine injection in 
unanesthetized dogs. W. J. Meek, G. S. 
O’BRIEN* AND Q. R. Murpny, Jr. Dept. of 
Physiology, Univ. of Wisconsin Med. School, 
Madison. 

The control dose of epinephrine for each dog 
was insufficient to produce ventricular tachy- 
cardia before digitalization. It was diluted to a 
volume of 5 ce with isotonic glucose and injected 
intravenously at a constant rate over a period of 
50 min. The maximum rise of potassium produced 
by the control dose of epinephrine was determined 
from the analysis by flame spectrophotometer of 
5 samples withdrawn from the femoral artery at 
intervals of 10 min, 20 min, 30 min and 50 min 
after completion of the injection of epinephrine. 
Before digitalization the potassium concentration 
of 7 dogs averaged 17 mg % and reached a maxi- 
mum averaging 29 mg % following the control 
dose of epinephrine. One hour after a .3 mg/kg 
intravenous dose of digitoxin the potassium of 
these same 7 dogs averaged 25 mg %. With the 
injection of epinephrine the maximum potassium 
level averaged 35 mg % and ventricular 
tachycardia occurred in 5 of the animals. One 
hour after a .15 mg/kg intravenous dose of digoxin 
the K level of the same 7 dogs averaged 28 mg %. 
With the injection of epinephrine the K rose to a 
Maximum averaging 39 mg % and ventricular 
tachycardia occurred in all animals. The only 
ventricular arrhythmia produced by these dosages 
of digitoxin and digoxin ‘before epinephrine was 
occasional extrasystoles in 3 animals. It is evident 
that digitoxin and digoxin increase the sensitivity 
of the ventricle to epinephrine. Whether or not the 
elevated potassium noted contributes to this 
increased sensitivity is a matter for further study. 


315. Inactivation of prolactin by pregnant 
and lactating rat mammary tissues. JOSEPH 


ME!ITES AND JAMEs T. Scourts.* Dept. of Physi- 
ology and Pharmacology, Michigan State College, 
East Lansing. 

Incubation of prolactin with various body 
tissues in vitro has indicated that lactating mam- 
mary tissue may have greater capacity to in- 
activate prolactin than pregnant mammary tissue 
(Sgouris and Meites, Am. J. Physiol. 169: 301, 
1952). Mammary glands were removed from 19 
rats on the 12-15th days of gestation and from 17 
rats on the 4th day after parturition. The tissues 
were homogenized and individual 100 mg samples 
were incubated with 0.2 mg of Squibb prolactin 
at 38 + 0.1°C. for 1 hr. Prolactin activity was 
assayed by injecting control and tissue-incubated 
solutions of prolactin over both crop sacs of White 
Carneau pigeons for 4 days, and then comparing 
the local reactions to both solutions in the same 
bird. Lactating mammary tissue inactivated 65.6% 
of the prolactin compared with 20.0% for the 
pregnant rat tissue. When corrected for milk 
content, lactating mammary tissue showed 8 
times as much capacity to inactivate prolactin as 
mammary tissue from pregnant rats. These data 
are in agreement with the recent report of Folley 
(Recent Progress in Hormone Research, Vol. 7, 
1952), who noted that incubation of lactating rat 
mammary tissue with prolactin in vitro increased 
considerably the rate of net gas evolution, while 
tissue from pregnant rats incubated with pro- 
lactin had no effect. (Supported in part by a 
grant-in-aid from the American Cancer Society 
upon recommendation of the Committee on 
Growth of the National Research Council.) 


316. Conduction in smooth muscle of Phas- 
colosoma. Cart E. MEtToN* anp C. Lapp 
Prosser. Dept. of Physiology, Univ. of Illinois, 
Urbana, and Marine Biological Lab., Woods Hole, 
Mass. 

The action potential of Phascolosoma proboscis 
retractors consists of a fast, all-or-none, rapidly 
fatiguing spike associated with phasic contrac- 
tion and a slow, facilitating potential associated 
with maintenance of tension. The slow wave is 
enhanced by eserinization; conduction can be 
blocked by curarization. Excitation by pulses of 
varying duration indicates rapid accommodation. 
Staining with methylene blue demonstrates a rich 
innervation with parallel large (1.5-2 u) and small 
(<0.7 u) fibers which show virtually no attenu- 
ation. On degeneration the muscle action poten- 
tial disappears concurrently with fragmentation 
of the nerve elements, the slow potential and 
small fibers persisting longer than the fast po- 
tential and large fibers. Local contractions persist 
after conducted responses are lost. Recording 
with internal microelectrodes was unsuccessful, 
but stimulation with 5 u electrodes elicited fast or 
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slow responses according to position in the muscle. 
When records were made with a high-gain AC 
amplifier two small prespikes were observed which 
persisted on fatigue of the muscle potential and 
which are probably nerve potentials. It appears 
that conduction is not from muscle fiber to fiber as 
previously postulated, but is in nerve fibers, one 
class of fiber eliciting spike responses in the 
muscle and the other class eliciting graded end- 
plate-potential-type responses. Evidence is ac- 
cumulating that conduction in the mammalian 
ureter may likewise be in nerve elements. 


317. Effects of drugs on neuronal metabolism; 
malononitrile. J. MENDELSON,* J. Hunt MEN- 
DELSON,* B. J. Fax* ano R. G. GRENELL. 
Psychiatric Institute, University of Maryland 
School of Medicine. 

In vitro studies have been carried out in an effort 
to determine whether or not malononitrile forms 
a complex with cytochrome c¢; in other words, 
whether or not its effects result from interference 
with oxidative mechanisms. On the basis of 
spectrophotometric analysis, the evidence to date 
suggests that malononitrile per se is not reacting 
with oxidized cytochrome c, but that the effects 
are those of cyanide ion present in the solution. 
Evidence for complex formation is found with 
both the cyanide ion and malononitrile: the Soret 
peak shifts (5 mu) of both are approximately equal 
end of 24 hours. However, analysis of the malono- 
nitrile solution has shown that cyanide ion is 
present in high enough concentration to bind all 
available cytochrome c. Since time studies in- 
dicated profound changes in the stability of 
various samples of malononitrile made in the 
United States, a number of observations were 
made with malononitrile manufactured by the 
Astra Chemical Co. in Sweden. The Astra solution 
was said to have been stabilized by the addition 
of a simple substance so that polymerization 
presumably would not occur. However, compar- 
ison of this product with the domestic samples 
by spectrophotometric examination in the ultra- 
violet revealed that: a) the Astra product shows 
an immediate peak at 268 my with an E of 25; 
this peak remaining constant; b) the domestic 
product showed no significant peak at first, but 
with the passage of time developed a peak at 255 
my and E of 12, which on further standing slowly 
shifted toward 268 my; c) cyanide ion determi- 
nations (alkaline picrate solution, colorimetric test) 
on both solutions revealed that the cyanide ion 
concentrations were of similar magnitude with the 
Astra solution being slightly higher. The Soret 
peak shift mentioned above was reached much 
more rapidly with the Astra compound, this 
being additional indication of a higher cyanide 
ion concentration. 
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318. Mechanism of suppression of inflamma. 
tion by Compound F. Vaty MENKIN. Agnes 
Barr Chase Fndn. for Cancer Research, 7'empk 
Univ. School of Medicine, Philadelphia, Pa. 
Evidence recently obtained indicates that cor. 

tisone, Compound F, and ACTH suppress cellular 

activity and therefore act at a cellular level, 

This was shown by observing a reduction in the 

incidence of cleavage in sea urchin ova (Arbacia 

punctulata), exposed to these substances, and sub- 

sequently fertilized. Cleavage was used as 4 

criterion of cellular activity (Biol. Bull. 103: 

305, 1952). Cortisone and Compound F suppress 

the effect of leukotaxine in increasing capillary 

permeability. ACTH suppresses exudin in in. 
creasing capillary permeability. The effect of 

ACTH is a direct one, since it occurs in adrenalec. 

tomized rats. The results on sea urchin ova, as an 

isolated system, have suggeested observations on 
the effect of direct injections of Compound F in an 
area of acute inflammation in the dog. Two su- 
cessive daily injections of 10-20 mg of this steroid 
suspended in saline inhibits the increase in capil- 
lary permeability caused by leukotaxine. The 
latter was extracted by a new method. The pr- 
teins of the exudate were precipitated out by 
dioxan and acetone. The acetone supernatant 
phase was evaporated to dryness and then treated 
with N acetic acid. Two active fractions of lev- 
kotaxine were thus obtained: an amorphous and 
a crystalline one. Leukotaxine, so obtained, is 
suppressed or reduced by the presence of Con- 
pound F in the inflamed area. Even the same sup- 
pression of leukotaxine can be demonstrated in the 
crude exudate. In order to eliminate the effect 
of any exudin present in the whole exudate, pre- 
liminary intravenous injection of 25-30 mg of 

ACTH is administered in the treated rabbit. By 

this means, it can also be demonstrated that 

Compound F suppresses or reduces the increased 

capillary permeability caused by leukotaxine in 

the crude exudate. 

The leukocytosis-promoting factor (LPF) of 
inflammatory exudates is also suppressed by the 
presence of Compound F. In general, dogs in- 
jected with Compound F in the inflamed area 
develop less systemic leukocytosis than control 
animals. Their fever, resulting from inflamm:tion, 
also tends to be reduced by Compound F. The 
deposition of fibrin in the Compound F infiamed 
area is considerably less than in the controls. This 
is probably due to the suppressing effect by Con- 
pound F on leukotaxine permitting less fibriioge? 
to seep out into the inflamed area. These suppress 
ing effects by Compound F on leukotaxine and 
on the leukocytosis-promoting factor point to the 
mechanism being at a cellular level, since ‘hes 
factors are liberated by the injured cell. 
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319. Literaction of respiratory drives. BER- 
warp Metz* AND THEODORE BERNTHAL. Dept. 
of Physiology, Med. College of South Carolina, 
Charieston. 

Assuming that breathing is the resultant of 
simult:neously acting influences or respiratory 
‘drives,’ adjustments such as that during exercise 
must represent changing absolute and/or relative 
values of such drives. A basic consideration in 
analyzing respiratory control must then be the 
manner in which respiratory drives act together. 
This question was approached by combining a 
centrally acting drive (COz) and a reflex drive 
(Hering’s nerve stimulation). Steady state respir- 
atory responses, using a suitable index of minute- 
volume of breathing, were established for a range 
of arterial CO2 tensions on either side of eupneic 
values. Similarly, the steady state response to a 
chosen submaximal intensity of stimulation of 
Hering’s nerve was established during eupnea. 
The two drives were then combined by periodic- 
ally superimposing the afferent stimulation upon 
different intensities of the central stimulus ranging 
from severe hypocapnia to intense hypercapnia, 
ie. varied central drives of predetermined inde- 
pendent effectiveness were combined successively 
with a uniform reflex drive of predetermined .in- 
dependent effectiveness. Subjects were anesthe- 
tized or decerebrated dogs. Results were analyzed 
to ascertain whether minute-volume responses to 
the combined drives were equal simply to the sum 
of their two effects when acting alone or whether 
they deviated from this simplest relationship. 
Almost uniformly, the combined responses became 
progressively smaller than the sum of the separate 
responses as the intensity of central drive in- 
creased (hypercapnia) and progressively greater 
than the sum of the separate responses as the 
intensity of central drive decreased (hypocapnia), 
ie, the superimposed reflex response appeared 
greater during hypocapnia than during hyper- 
capnia. 


320. Absorption and excretion of chloral hy- 
drate. AntHUR E. MEYER AND Martua L. 
Smirn.* Fellows Pharmaceutical Labs., New York 
City. 

Chloral hydrate, trichloroacetic acid and tri- 
chloroethanol were determined colorimetrically 
by the Fujiwara reaction (Butler’s method). Uro- 
chloralie acid, as obtained from the urine of a dog, 
also gives the reaction after acid oxidation, which 
permits its determination in the urine. The color 
intensity produced by trichloroacetic acid is twice 
that obtained with an equivalent of chloral hy- 
drate. Marked quantities of the three chlorine 
compounds are found in the blood of persons 30 
minutes after ingestion of 0.25 gm or 0.5 gm chloral 
hydrate, with only moderate increases after 2 


AMERICAN PHYSIOLOGICAL SOCIETY 99 


hours. To what extent the trichloroethanol in the 
blood circulates as free substance or as the glu- 
curonic acid conjugate remains an open question. 
Thirty minutes after ingestion of 0.25 gm chloral 
hydrate by man, urochloralic acid was found in 
the urine with maximal excretion of 10 to 12 
mg/hr 1-5 hours after administration; excretion 
averaged 7 mg/hr during the following 14 hours 
and was 3 mg thereafter. The total excretion in 24 
hours accounted for 68%. Rabbits given 100 mg 
chloral hydrate in oil orally or rectally excreted 
glucuronic acid conjugates within 10 minutes. 
Excretion during the interval from 1-6!4 hours 
averaged 12.5 mg/hour, obtaining a maximum of 
30 mg. Total excretion in 7 hours was about two- 
thirds. Excretion after 18 hours still amounted to 
from 0.125 mg-0.225 mg/hour. No detectable 
amounts of unchanged chloral hydrate or tri- 
chloroacetic acid was found in the urine. 


321. Central projection of the vestibular 
system. Water A. MICKLE (introduced by 
G. Cuinton KNnow.ton). Dept. of Anatomy, 
Emory Univ., Emory University, Ga. 

The cortical projection area in the cat for the 
vestibular system has been described by Walzl 
and Mountcastle, Kempinsky and by Mickle. The 
location of the areas has been generally agreed 
upon by these authors as the posterior bank of the 
anterior suprasylvian gyrus, and perhaps includ- 
ing the depths of the sulcus and the anterior bank 
of the anterior ectosylvian gyrus. The latency of 
evoked potentials in this area which follow vestib- 
ular nerve stimulation has been stated variously 
at 6 or 7 to 14 msec. Further work on this system 
indicates that the thalamic relay nucleus for this 
projection lies in the nucieus ventralis posterio- 
lateralis, probably from its lateral portion, the 
cortical projection of which has not previously 
been clearly ascertained. The route of projection 
to these nuclei appears to follow the route of the 
medial lemniscus and the system, therefore, 
follows the pattern of other proprioceptive pro- 
jection. Latency measurements of evoked po- 
tentials resulting from electrical stimulation of 
the vestibular nerve have indicated that the corti- 
cal projection is probably a 2 or 3 synapse system. 
The explanation for the long cortical latencies 
reported by Kempinsky is not clear but dual 
cortical responses have been observed, the second 
of which agrees with his measurements. These 
responses have not been obtained regularly and 
when they have been seen, they have occurred in 
addition to those with the shorter latency. It 
appears possible that a second and longer pro- 
jection pathway may be present. 


322. Comparison of muscular dystrophy in- 
duced by vitamin E deficiency and cortisone 
administration in rabbits. A. E. Mrtman* 
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AND A. T Mr uHorat. Depts. of Psychiatry 
and Medicine, Cornell Univ. Med. College, New 
York Hosp., New York City. 

Muscular dystrophy has been produced ex- 
perimentally in rabbits by means of the vitamin 
E-deficient diet of Goettsch and Pappenheimer 
and by the administration of large doses of corti- 
sone (Etuis, Am. J. Pathol. 28: 542, 1952). A 
comparison has been made of the metabolic 
changes and the histological degeneration char- 
acteristic of both these experimental dystrophies. 
In both there is muscular wasting and weakness 
and excessive creatinuria. Cortisone dystrophy is 
characterized by significant loss of calcium and 
potassium; vitamin E dystrophy by retention of 
calcium and sodium with little change in potas- 
sium output. The electrophoretic pattern of the 
serum protein of vitamin E-deficient rabbits was 
characterized by gross increase in alpha-2-glob- 
ulins; in cortisone dystrophy these changes were 
absent. The high rate of nitrogen metabolism in 
animals receiving cortisone was reduced by simul- 
taneous administration of growth hormone. It was 
concluded that the rate of protein breakdown was 
not in itself the mechanism which induced corti- 
sone dystrophy. 


323. Action of insulin on uptake of sugars by 
isolated rat diaphragm. I. A. Mirsky, Davip 
Hart* anp Guapys Perisutt1.* Dept. of Clinical 
Science, Univ. of Pittsburgh School of Med., 
Pittsburgh, Pa. 

In order to test the hypothesis that insulin 
exerts an action on the transport of sugars across 
the cellular membrane (Levine, R., M. S. Go.p- 
STEIN, B. HuppLESTON AND S. P. Kietn. Am. J. 
Physiol. 163: 70, 1950), the ‘in vitro’ uptake of 
various pure monosaccharides by isolated dia- 
phragms from fed rats was measured at each of 
4 incubation periods (30, 60, 120 and 240 min). 
The uptake of p-galactose, p-xylose and L-ara- 
binose approached, as an asymptote by 4 hr, 
values attributable to maximal diffusion into the 
intracellular compartment; the maximum uptake 
of p-arabinose was approximately half that of 
L-arabinose; the uptake of p-glucose and p-fruc- 
tose exceeded that attributable to diffusion. The 
ratio of fructose to glucose uptake at 2 hr was 
0.68. In the presence of insulin, a statistically 
significant effect on the uptake of p-galactose was 
noted at 30 and 60 min, of L-arabinose at 2 hr, 
of p-fructose at 2 hr and thereafter, and of p- 
glucose at all incubation periods. The uptake of 
p-galactose and L-arabinose in the presence of 
insulin did not exceed that attainable without 
insulin by 4 hr. No appreciable influence of in- 
sulin on the uptake of p-xylose and p-arabinose 
was noted. Whereas the glycogen synthesised 
from fructose by the muscle in 2 hr in the absence 
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of insulin was negligible (0.04 + 0.16 mg/gm), in 
the presence of insulin the increase in glycogenesis 
was 0.91 + 0.08 mg/gm (P <0.001). The dat, 
support the hypothesis that insulin may influence 
the rate of entry of some sugars into the intr. 
cellular compartment but do not suggest. that 
such action is dependent upon the molecular con. 
figuration of the sugar. 


324. Survival of excised skeletal muscle a 
affected by X-irradiation. WILLIAM B. 
MorGAaN AND Ernest H. Brunaulist (intro. 
duced by RicHarp W. WHITEHEAD). Dept. of 
Physiology, Univ. of Colorado School of Medicine, 
Denver, Colo. 

Tolerance of small, thin excised muscles (frog 
sartorii) to x-rays, and the latency of the oe 
currence of evidence of functional impairment, 
are under investigation. Muscles are kept under 
slight stretch in tubes of Ringer’s fluid (about 
23 ml), and at a refrigeration temperature except 
during irradiation periods and while muscles ar 
tested briefly for excitability to induced electric 
shocks. X-rays pass through about 1 mm o 
convex Pyrex glass and 9 mm of fluid to reach the 
tissue, which is likely to be about 1 mm thick. 
Post-excision survival of muscle has been w- 
affected by 32,000 roentgens (r) in the case of 2 
pairs of muscles. Curtailment of survival by ex- 
posure to a total of 64,000 r (two 60-min exposures 
on successive days) is strongly suggested by data 
for 21 pairs of muscles. When irradiation was 
stepped up to a total of 96,000 r (60-min exposures 
on 3 successive days) the data were statistically 
unequivocal in showing a shortening of survival: 
22 control muscles survived for an average of 
35.4 days, and the paired experimental ones for an 
average of 20.6 days. In an experiment now in 
progress, involving a total exposure to 150,00 
r (two daily exposures of 59 min each), the ex- 
perimentals have survived about one-half as long 
as the controls. 


325. Physiological observations on a small 
shrew. PeTeR R. Morrison, Frep A. Ryser’ 
anp ALBERT R. Dawe.* Depts. of Zoology an 
Physiology, Univ. of Wisconsin, Madison. 
The masked shrew, Sorex cinereus, is a very 

small mammal of roughly 14g mouse size. The 12 

specimens studied ranged from 2.8-4.1 gm, avel- 

aging 3.4 gm. The minimum metabolic rates (2 

29°, with food) ranged from 9.5 to 11.5 ee O:/gm/ 

hr in 13 runs on 5 individuals. Measurements at 
0-10° showed linear dependence with a slope 

(thermal conductivity) of 0.58 ee/gm/hr/°C. Max- 

imum values at 0° were 22-24 cc/gm/hr but 

maximum values ranged up to 45 cc/gin/ht. 

Heart rates ranged from 500 to 1320/min in 81 

records on 8 individuals with a mean of 782/min. 
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Beat-to-beat variation was striking with a S.D. 
of 26% measured over short periods as compared 
to 2-6% for mice. Minute-to-minute variation 
was also considerable with a 8.D. of 16% as com- 
pared to 3-9% for mice. Very high respiratory 
rates, often higher than the heart rate, were re- 
corde’ through a strain gauge and amplifier. 
The average of 11 measurements on 4 individuals 
was 800/min. Body temperature measurements on 
9 individuals gave an average of 38.8° for 80 
values for all normal activity levels. Some cor- 
relation with activity level was noted but none 
with the hour of day. During observation rapid 
increases, often more than 1°/min, were observed. 
These leveled off abruptly between 40-42°. A 
lethal temperature of 44.1° was produced by 
radiant heat. Temperatures of 0° did not in- 
fluence body temperature but in two experiments 
at —12° it was reduced below 36 and 27 in 15 
minutes. 


326. Apparent stimulation of aerobic phos- 
phorylation by 2,4-dinitrophenol with in- 
dication of substrate phosphorylation. GIL- 
BERT H. Mupae, S. W. Stanspury* anpD Hans 
W. Neusera.* Dept. of Medicine, Columbia 
Univ. College of Physicians and Surgeons, New 
York City. f 
Incidental to the study of potassium metab- 

olism of rabbit liver mitochondria, certain pre- 

viously undescribed effects of 2,4-dinitrophenol 

(DNP) on phosphate metabolism were observed 

in the absence of the addition of classical phos- 

phate acceptors. Mitochondria were prepared by 
differential centrifugation from 8.5% sucrose and 
were washed thrice in 0.75 m NaCl. Essential 
components per cup were: 1 ml suspension of 
mitochrondria (ca. 6 mg N), a-ketoglutarate 30 
uM, and orthophosphate 10 um; medium also 
contained tris buffer (pH 7.4), KCl and MgCl: 
which were not essential. Aerobic incubation at 
25°C. for 40 minutes was associated with the 
disappearance of orthophosphate (Fiske and Sub- 
baRow) according to the following pattern: no 

DNP —4 um, 10° DPN —9 uM, ca. 10-4 DNP 

-4um, and 10-? DNP —9 um. No orthophosphate 

disappeared anaerobically. Similar patterns were 

obtained with citrate, proline and glutamate, but 
ho orthophosphate disappeared during succinate 
oxidation. Respiratory stimulation was likewise 
polyphasic, being in general proportional to or- 
thophosphate disappearance, but subject to other 
factors, e.g. time, substrate, Mg concentration. 

Lost orthophosphate was completely recovered 

only after 40 minutes hydrolysis in N HCl at 

100°C.; no inorganic pyrophosphate was detected 
by yeast inorganic pyrophosphatase. Acid hy- 
drolysis of TCA filtrate yielded approximately 

stoichiometric amounts of orthophosphate and a 


dinitrophenylhydrazine reactive material. Similar 
results were obtained with hydrolysis in alkaline 
mercuric chloride (Lohman and Meyerhof pro- 
cedure for phospho-enol-pyruvate). The hydra- 
zone obtained is similar to that of pyruvate when 
examined by paper chromatography and the ab- 
sorption spectrum of eluted spots. Although the 
results indicate the presence of phospho-enol- 
pyruvate, it is still uncertain whether this com- 
pound is formed by the enzyme system or whether 
it results from decarboxylation of phospho-enol- 
oxaloacetate during the hydrolysis procedures. 


327. Nerve depolarization produced by nar- 
cotics. L. J. Muuiins anp C. T. Garrey. 
Biophysical Lab., Purdue Univ., Lafayette, Ind. 
Substances which cause depolarization of frog 

sciatic nerve when applied at concentrations 

sufficient to block conduction (e.g. ether, ethanol, 
acetone) appear to have this effect by virtue of 
their ability to act as ‘soap.’ Kinetic studies have 
been made on the action of aqueous solutions of 
various organic substances in depolarizing nerve 
and these lead to the conclusion that the absolute 
concentration of a solution of an organic sub- 
stance, rather than its thermodynamic activity 
is more to be correlated with depolarizing action. 

Solubility studies with fatty acids in aqueous 

solutions of ether indicate that such acids are 

considerably more soluble in these solutions than 
in water. 


328. Effect of hexamethonium bromide (C-6) 
on cardiovascular system in normotensive 
and hypertensive dogs. Q. R. Murpny, G. 
S. O’Brien,* D. W. REennieE,* R. T. Capps,* 
G. G. Rowe* anp C. W. Crumpton.* Depts. of 
Physiology and Medicine, Univ. of Wisconsin, 
Madison. 

As controls of the methods coronary blood flow 
(NO method) and cardiac output (Fick principle) 
determinations were made 30 minutes apart on 
each of 15 dogs anesthetized with .8 mg/kg mor- 
phine and 12 mg/kg pentobarbital. There was a 
mean decrease of 10% in coronary flow on the 
second determination. Oxygen extraction by the 
heart increased on the second determination main- 
taining cardiac Oz consumption approximately the 
same for both determinations. The mean average 
of the cardiac output fell by 8% on the second 
determination while heart rate and blood pressure 
remained essentially unchanged. In another group 
of 16 normotensive dogs the above determinations 
were made before and 30 minutes after intravenous 
C-6 (1 mg/kg). Following C-6 the mean coronary 
blood flow was reduced 15% which was not a 
statistically significant reduction. Oxygen ex- 
traction by the heart increased after the drug, 
thus maintaining cardiac O2 consumption es- 
sentially unchanged. Cardiac work was decreased 
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by 40% due to significant reductions in cardiac 
output (31%) and blood pressure (138%). The heart 
rate increased by 67%. Similar studies on 5 renal 
hypertensive dogs before and after C-6 resulted 
in essentially the same findings as with normo- 
tensive dogs except for a greater blood pressure 
reduction in the former group (30%). Under the 
experimental conditions described the fall in 
blood pressure following C-6 appears to be associ- 
ated with a significant decrease in cardiac output 
rather than reduced peripheral resistance. 


329. Pulmonary blood flow in unnarcotized 
dogs during acute hypoxia before and after 
sympathectomy. G. G. Nanas, G. W. MATHER 
anp R. L. KitcHett (introduced by G. E. 
Faur). Dept. of Physiology, Med. School and 
School of Veterinary Medicine, Univ. of Min- 
nesota, Minneapolis. 

Six trained unnarcotized dogs were fitted with 
catheters introduced into the pulmonary artery 
and into the ascending aorta. A continuous record 
of intraarterial and intrapleural pressures was 
taken. Cardiac output was measured by the dye 
T-1824 method while animals breathed room air, 
5 minutes after onset of hypoxia (8% Oxygen in 
Nitrogen), and 5 minutes after cessation of a 20 
minute hypoxic period. Mean integrated intra- 
arterial pressures, corrected for intrapleural pres- 
sure, were measured over one respiratory cycle. 
Oxygen saturation of arterial blood varied from 
43 to 64% during hypoxia. In the normal animals 
during hypoxia, pulmonary artery pressure rose 
from 18.5 to 23.4 mm Hg—a 27% increase. Heart 
rate rose 34%, (from 97 to 130/minute) and cardiac 
output increased 56%. Mean circulation time 
through the lungs fell from 7.4 to 5.9 seconds. 
Identical experiments were performed on 6 sym- 
pathectomized dogs a month after removal of the 
sympathetic chains from C, to Ds. During hypoxia 
the average pulmonary artery pressure rose from 
13.2 mm Hg to 15.7, the heart rate from 98 to 
114/minute, and cardiac output increased by 20%. 
Five minutes after cessation of hypoxia, measure- 
ments of all variables reached values close to those 
of the control period. Pulmonary resistance, when 
calculated with the assumption that left atrial 
pressure did not change throughout the experi- 
ment, fell slightly during hypoxia; changes in 
pulmonary pressure could then be accounted for 
by parallel changes in blood flow. 


330. Membrane potential changes at a single 
muscle end-plate produced by transitory 
application of acetylcholine with an elec- 
trically controlled microjet. WituaMm L. 
NastTuK. Dept. of Physiology, College of Physi- 
cians and Surgeons, Columbia Univ., New York 
City. 
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Using an electrically pulsed micropipette cop. 
taining acetylcholine chloride solution (0.55 m/]), 
a microjet of acetylcholine, 1 msec in duration, 
was directed at the surface of individual end plates 
in frog muscle. The membrane potential wa 
measured with an internal microelectrode located 
10 to 20 w distant from the microjet. Successive 
trials in which increasing amounts of acetylcholine 
were applied to the end plate gave, at first, re. 
sponses resembling pure ‘end plate potentials,’ 
and then an ‘end plate potential’ large enough to 
initiate one or more propagated action potentials. 
In 22 experiments where at least one action po- 
tential was initiated, the following data wer 
obtained: resting potential—at start +94.9 + 
1.1 mv, immediately preceding application of 
acetylcholine +90.7 +0.9 mv, at end +916 + 
1.3 mv. The initial action potential was preceded 
by an ‘end plate potential’ lasting 9.2 + 3) 
msec, and at the end of this time the membrane 
potential was reduced to a critical value of + 
+ 1 mv. For the first initiated spike the maximun 
active membrane potential averaged —28 + 1. 
mv. Where multiple firing occurred the maximum 
active membrane potential for the second and 
third spikes averaged —19.8 + 2.9 mv, and —9.6 
+ 4.6 mv. The time interval between spikes 
averaged 8 msec. A propagated spike could be 
initiated when an amount of acetylcholine esti- 
mated to. be 5.5 X 107'* equiv. was delivered by 
the microjet. Application of a microjet of Ringer 
solution to the end plate, or application of 4 
microjet of acetylcholine to the cell surface other 
than at the end plate gave negative results. 


331. Serum progesterone levels in the preg: 
nant rabbit. G. M. Nener* anp M. X. 
Zarrow. Dept. Biological Sciences, Purdw 
Univ., Lafayette, Ind. 

Serum progesterone levels were determined by 
the Hooker-Forbes technique in pregnant and 
post partum rabbits and in pregnant rabbits 
following either castration or castration and hys- 
terectomy. A total of eight rabbits was used and 
each sample was assayed by serial dilution. A 
concentration of 0.3 to 1.0 ug of progesterone/n! 
of serum was found in the normal, estrous rabbit. 
During the first 12 days of pregnancy, the pro 
gesterone levels increased rapidly to a concentra- 
tion of 6 to 8 ug/ml. From the 12th | day 
to parturition the concentration increased at 4 
much slower rate reaching a level of 8 to 10 ug/ml 
at parturition. The progesterone level remained 
unchanged for one-half hour after delivery and 
then fell 50 per cent within 4 hours. It-is of in- 
terest to note that parturition occurred prior t 
the fall in serum progesterone. By 24 hours after 
delivery, the progesterone concentration hid de- 
creased to the normal estrous level of 1 ny and 
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then fluctuated between zero and 1 yg/ml through- 
out lactation. Following castration on the 12th, 
19th and 24th day of pregnancy, a 50 per cent drop 
in the progesterone level was noted within 6 hours 
and »bortion occurred from 1 to 3 days later. 
The drop in serum progesterone levels following 
removal of both the ovaries and uterus in the 
pregnant rabbit was delayed as compared with 
removal of only the ovaries. (Aided by a grant 
from the Purdue Research Foundation.) 


332. Effects of nitrofuran compounds on the 
testis of the rat. WARREN O. NELSON AND 
Emit STEINBERGER.* College of Medicine, State 
Univ. of Iowa, Iowa City. 

Three nitrofurans (furacin, furadroxyl and fur- 
adantin) have been studied extensively for their 
effects upon reproduction. These experiments have 
included administration, usually in the diet, of the 
drugs to more than 600 rats and have included 
various attempts to modify the singular effects 
upon spermatogenesis. As noted earlier (NELSON 
AND STEINBERGER, Anat. Rec. 112: 367, 1952) 
spermatogenesis is halted at the primary sper- 
matocyte stage and has not been benefitted by any 
supplementary procedure thus far attempted. 
The three compounds have been examined for 
their effectiveness in producing spermatogenic 
arrest and testicular atrophy at levels varying 
from 0.1 gm to 3.0 gm/kg of diet. Although all 
three were toxic at the 3.0 gm level, doses that 
permit the animals to compare favorably in all 
respects with untreated controls, save for the 
effects on the testes, have been determined. These 
minimal effective levels per kg of diet in animals 
30 to 35 days old initially and treated for 30 days 
were: furacin, 0.2 gm, furadroxyl, 0.75 gm, fur- 
adantin, 1.5 gm. At these levels the testis were 
approximately one-third the control size, but 
body weights and the weight and histology of 
other organs were essentially the same as in un- 
treated controls. Testicular damage is not per- 
manent since animals maintained on the drugs for 
as long as 100 days have shown complete recovery, 
including fertile matings, subsequent to with- 
drawal of the drugs. 


333. Respiratory characteristics of pontile 
and medullary cats: Responses to CQ, in- 
halation. S. H. Naai* anv 8S. C. Wana. Depts. 
of Anesthesiology and Physiology, Columbia 
Univ. College of Physicians and Surgeons, New 
York City. 

The apneusis produced in cats by bilateral 
vagotomy and extirpation of the pneumotaxic 
center in the rostral pons has been shown to be 
prolonged and is interrupted regularly by periods 
of expiratory apnea (Federation Proc. 11: 112, 
1952). The periodic gasping following subsequent 
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medullary transection leads to the conclusion that 
a pontile neural mechanism is responsible for the 
prolonged inspiratory spasm. The present study 
demonstrates that the Oz consumption of the 
pontile and medullary preparations is not sig- 
nificantly different from that of intercollicular 
decerebrate animals despite radical alterations 
in rate, depth and pattern of breathing. In vagoto- 
mized pontile animals, the rebreathing of 10% 
COz and 90% O2 mixture increases the depth of 
apneusis, as noted previously by Stella and Pitts. 
Furthermore, the duration of each inspiratory 
spasm is shortened and the frequency of inspir- 
atory and expiratory cycles is accelerated. The 
small inspiratory movements superimposed on 
apneusis are also augmented. This stimulating 
action of CO: persists after carotid chemoreceptor 
denervation. In medullary animals, CO: also 
increases the rate and tidal volume of gasping. 
In a few medullary preparations denervation of 
aortic and carotid chemoreceptors abolishes the 
response in rate so that the only effect of hyper- 
capnea is an increase of tidal volume. 


334. Effect of hypophysectomy, DDD treat- 
ment, and surgical trauma on the oxygen 
consumption of the adrenal cortex. JOHN 
NICHOLS AND CouRTLAND Davis, Jr.* Depts. of 
Physiology and Pharmacology and Neurosurgery, 
Bowman Gray School of Medicine of Wake Forest 
College, Winston-Salem, N. C. 

The O2 consumption of slices of zona glomer- 
ulosa and zona fasciculata of the adrenal cortex 
was determined as previously described (Am. 
J. Physiol. 167: 341, 1951). These slices were ob- 
tained from dogs 5 days posthypophysectomy, ' 
after 2 weeks of DDD (2,2-bis(parachloropheny])- 
1,1-dichloroethane) treatment, and from dogs 
which had undergone upwards of 10 hours an- 
esthesia, surgical trauma, injection of epinephrine 
and various vasodilating drugs. Absolute eosin- 
openia indicated maximal stimulation of the cor- 
tices of these latter dogs. The O2 consumption of 
both zones from the hypophysectomized and sur- 
gically insulted dogs was normal and gave the 
usual increase when ACTH was added. The slices 
from the DDD treated dogs had a normal rate 
of O2 consumption but did not give the increase 
when ACTH was added. This means: a) that 
none of the zones of the adrenal after 5 days 
without stimulus of endogenous ACTH have be- 
come either sensitized or resistant to subsequent 
ACTH as measured by O:2 consumption in vitro, 
b) that adrenal tissue undergoing degeneration 
from DDD administration had a normal rate of 
O2 consumption but does not react to ACTH, 
and c) adrenals which have already been stimu- 
lated physiologically by the animals own 
endogenous ACTH have a ‘normal’ rate of Oz 
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consumption but still give an increase when 
exogenous ACTH is administered in vitro. This 
last point indicates that the conditions of the 
experiment are not physiological but are grossly 
pharmacological. (Supported by USPHS grant 
H-487.) 


335. Electronic frequency analysis of biologi- 
cal wave forms. FRANK W. NoBLeE,* RoBERT 
L. Bowman* anp Bert R. Boone. Lab. of 
Technical Development Natl. Heart Inst., Be- 
thesda, Md. 

The object of obtaining a frequency analysis of 

a wave form is to determine the frequency band 
width required of a recording instrument for 
accurate reproduction of that wave form. It is 
desirable to limit the bandwidth of the recording 
instrument to the minimum required for accurate 
reproduction of the wave because the cost and 
operating difficulties increase with increasing band 
width. Furthermore, the signal-to-noise ratio is 
best when the bandwidth is just adequate for 
accurate recording. Fourier analysis by graphical 
and computational methods will yield the desired 
information. However, the conventional methods 
of analysis are very tedious if reasonable accuracy 
is desired. An electronic method has been devised 
to obtain a frequency analysis easily and rapidly. 
The method consists of constraining the cathode- 
ray beam of an oscilloscope to follow the outline 
of a shadowgraph of the desired wave form. The 
beam is required to traverse the margin of the 
shadowgraph many times faster than the wave 
originally occurred, for the purpose of translating 
the low biological frequencies to a higher range of 
frequencies at which electrical wave analyzers are 
efficient. The periodic electrical wave produced in 
this tracing process is connected into a com- 
mercially built wave analyzer which displays the 
frequency analysis on a cathode-ray screen. The 
screen is photographed by a commercial rapid 
process camera. Analyses of wave forms syn- 
thesized from known frequencies and the spectra 
of several types of biological wave forms will be 
presented and discussed. 


336. Origin of retinal potentials. WERNER K. 
Nogett. USAF School of Aviation Medicine, 
Randolph Field, Texas. 

Potentials which develop across the retina in 
response to illumination (electroretinogram) were 
analyzed by measuring the effects of intravenously 
administered agents of selective action on the 
retina. The analysis is based on findings that 
iodoacetate almost immediately destroys the via- 
bility of the visual cells, that iodate primarily 
affects the pigment epithelium, and that azide 
provokes an instantaneous potential change re- 
sulting from the reversible inhibition of an ion 
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transport system across a boundary of the pigment 
epithelium. Employing these effects it will be 
shown that the slow cornea-positive components 
of the electroretinogram during illumination (c. 
wave and slower ones) are reactions of the same 
system which is selectively sensitive to azide. The 
rapid removal of these components by iodate, 
associated with the disappearance of the azide 
response, leaves the fast ‘b’ and ‘d’ deflections un. 
affected and isolates an electronegative process 
which reaches maximum within a few second after 
‘on,’ then disappears about exponentially while 
illumination continues; subsequent cessation oj 
illumination evokes a polarity reversed transient 
of similar time course. Iodoacetate leaving the 
azide response virtually unaffected abolishes all 
electrical reactions to illumination, the c-wave 
being the most resistant. It appears that the slow 
components of the normal electroretinogram are 
essentially the result of processes of diffusion and 
active transport between retina and its outside. 
Analysis of b and d deflections suggests their 
visual cell origin, the presence of such direct 
manifestations of excitation in recordings across 
the eye is related to the alignment of the visual 
cells in an epithelial layer. 


337. Transient respiratory response to C0; 
inhalation. A. L. Norins,* K. R. ScHROEDER,* 
F. S. Gropins, J. S. Gray anp R. W. Jonss.’ 
Depts. of Physiology and Electrical Engineering, 
Northwestern Univ., Chicago, Ill. 

There is considerable evidence in the literature 
indicating that ventilation is a positive linear 
function of arterial pCOz during the steady state 
of CO: inhalation in man. There is other evidence, 
however, indicating that this relationship does not 
hold in the transient states following either the 
initiation or termination of CO: inhalation. Var- 
ious qualitative explanations of this transient 
dissociation between ventilation and arterial pC0: 
have been suggested but none have been ade- 
quately explored. In the present analysis, the 
implications of an hypothesis assigning the ef- 
fective controlling CO2 concentration to the 
tissues rather than to arterial blood have been 
determined. To do this, a simplified model of the 
lung-blood-tissue exchange system was developed. 
The properties of the system included in the 
analysis were the tissue CO2 production, tissue 
fluid volume, functional residual lung volume, 
cardiac output, blood and tissue CO2 capacities 
inspired air composition, and the CO: sensitivity 
coefficient (i.e. change in ventilation/unit change 
in tissue COz concentration). Differential equa- 
tions were obtained for the model describing the 
response of ventilation and of arterial pC: to 
a step-change in the CO2 concentration of in- 
spired air. The equations were non-linear, but 
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numerical solutions revealed that they success- 
fully predicted the peculiar dissociation between 
ventilation and arterial pCO2 observed experi- 
mentally on going from air to 5% CO: as well as 
upon subsequent return to air. (Supported in part 
by a research grant (G-3167(C)) from the National 
Institutes of Health, Public Health Service.) 


338. Age differences in the time curves of 
recovery of metabolic processes following 
graded exercise. ARTHUR H. Norris,* JosEPH 
A. FALZONE* AND NaTHan W. Suock. National 
Heart Institute, National Institutes of Health, 
Bethesda, and the Baltimore City Hospitals, Balti- 
more. 

Oxygen uptake, CO: elimination, and ventila- 
tion volume were measured over one minute 
intervals for 10 minutes following graded exercise 
in 4 subjects 25-29 years of age, 5 aged 58-69, and 
6 aged 75-85. Exercise was arranged so that four 
amounts of work (135-500 kg m) were performed 
at a constant rate of 450 kg m/min, and a con- 
stant amount (500 kg m) was performed at three 
rates (185-450 kg m/min). Subject selection was 
based on ability to perform required work and the 
absence of clinical evidence of disabling cardio- 
vascular or respiratory disease. Following exer- 
cise at varying rates of work, there was a dif- 
ference with age in the time curves of recovery of 
02 uptake and ventilation volume, but following 
exercise of varying total amounts of work there 
was an age difference in the time curves of ven- 
tilation only. Moreover, both change in rate and 
change in total amount of work have a significant 
effect on the time course of recovery of O2 up- 
take, COz elimination, and ventilation volume. 
That is, on the average the time curves for all 
measures differ with change in both total amount 
of work and rate of work. The analysis indicates 
that measurements of recovery of total ventila- 
tion after a fixed amount of work at a given rate 
may serve to distinguish individuals on an age- 
wise basis as effectively as measurements of re- 
covery of O2 uptake and CO: elimination. 


339. Efluographic determination of K* re- 
lease as related to the action potential of 
heart muscle. J. M. O’Brien* anv W. S. 
Witpe. Dept. of Physiology, Tulane Univ., New 
Orleans, La., and Biology Div., Oak Ridge Natl. 
Lab., Oak Ridge, Tenn.: 

The effluogram (Science 116: 193) represents a 
hew concept of rapid-fire sampling of radioactive 
tracer in the outflow from a perfused organ. 
Further progress has been made in its application 
to the determination of the time relation between 
the outflux of K*? from heart ventricle and the 
action potential. The heart of the intact turtle 


AMERICAN PHYSIOLOGICAL SOCIETY 


105 


is pre-equilibrated against peritoneal K*. The 
coronary artery of the excised heart is perfused 
with Ringer-albumin solution containing a high 
steady concentration of P®*O, used as a volume 
indicator. The diffuse drainage from the coronary 
veins into the right auricle is caught onto a solid 
glass stylus thrust through a hole in the tip of the 
auricle. Flow is often quite steady and is directed 
onto a times moving strip of filter paper. The paper 
is cut into squares placed into numbered planchets 
for radioactivity counting. The P* count, be- 
cause of its steady concentration in the perfusate, 
represents the volume of the sample which aver- 
ages 0.003 ml. Because of access to very high 
specific activity K**, working near the reactor, 
we have satisfactory K*? counts .in samples made 
every 0.06 sec representing 18 samples during a 
single Q-T interval. The K* release, even if 
momentary, will suffer a dispersion in the outflow 
because of the randomizing action of the coronary 
bed. We evaluate this and the travel time by 
sending a minute slug of foreign radioactivity 
through the same heart. There is a single K* 
concentration wave, well above resting level, of 
about the same shape as the slug and, correcting 
for travel time, beginning at the QRS complex. 


340. Augmentation of spinal reflexes early in 
polarization. Sipney Ocus (introduced by 
JoHN Z. HeEaron). Dept. of Physiology, Univ. 
of Chicago, Chicago, Ill. 

In earlier work from this laboratory (FRANK, 
1951) polarizing currents from a needle electrode 
near motor horn cells to an indifferent lead had 
surprisingly little influence on two-neuron reflex 
responses. Since measurements were not made for 
seconds after starting or ending the constant 
current, the possibility existed that some sort 
of accommodation had occurred. With current 
transients controlled, the monosynaptic response 
(maximal stimulation of dorsal root at L7, spike 
height recorded from the same ventral root) 
could be followed from the start of polarization. 
With a semi-micro needle in the anterior horn, or 
a ball electrode on the side of the cord in a rather 
circumscribed effective region, as cathode, the 
test reflex was augmented nine-fold by currents 
of 10 to 90 wA. The effect was largely gone by 8 
msec. for small currents, by 180 msec. for the 
large ones. Anodal currents were essentially with- 
out effect. Since the augmentation begins less than 
a synaptic delay after starting polarization, and 
since a cathodal action on presynaptic terminals 
should decrease the spike height in them and so 
the synaptic stimulus, the current effects are 
presumably due to direct action on the moto- 
neuron. (Public Health Fellow, ONR contract.) 
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341. Urea elimination under high water loads. 
Eric OGDEN AND MARIANNE Moore.* Dept. of 
Physiology, Ohio State Univ., Columbus. 
Dogs were loaded moderately (400 cc) or heavily 

(2000 cc) with water and their plasma urea con- 

centration was raised to 60-180 mg urea nitrogen/ 

100 cc by intravenous infusion. Calculations based 

on rate of urine flow, and plasma and urine urea 

and creatinine concentrations show that more of 
the filtered urea fails to reach the bladder in the 
dogs under high water load than in those under 
moderate water load. The increase in ‘back dif- 
fusion’ observed appears more closely related to 
rate of urine flow than to other variables studied. 

In 13 experiments in which the urine flow was 

between 0.5 and 16 cc/min, 12-62% of the urea 

filtered failed to reach the bladder (0.8-51 mg/ 

min). In 8 experiments with flows from 3.6-13 

ec/min, 12-37% (3.2 mg/min-29 mg/min) of fil- 

tered urea did not appear in the bladder. These 
findings are consistent with the hypothesis that 
the tubular epithelium offers active resistance to 
the passage of urea from the tubule into the 
blood stream, a view suggested by Nicholson 

(Biochemical J. 1949) to explain the increased 

‘back diffusion’ in kidneys poisoned with cyanide. 

Our thanks are due to Dr. Nathan W. Shock, who 

directed our attention to this problem during 

discussion of some of his unpublished experi- 
ments and to the Central Ohio Heart Association 
for financial help. 


342. Decidual development in intact and 
adrenalectomized rats. ALBERT G. OLSEN, 
JosEPH T. VELARDO AND FREDERICK L. Hisaw 
(introduced by E. 8S. Caste). Brandeis Univ. 
and The Biological Labs., Harvard Univ., Cam- 
bridge, Mass. 

Deciduomata in adrenalectomized rats are his- 
tologically comparable to those in intact rats 
(Anat. Rec. 113: 86, 1952). This observation has 
been extended to determine quantity and du- 
ration of decidual tissue in normal and adrenalec- 
tomized animals. Estrous rats were adrenalecto- 
mized 12 hr after cervical stimulation and divided 
into 2 groups. One was given 1% NaCl drinking 
solution and the other tap water; however, both 
groups survived equally well with no differences 
in decidual responses. On the 5th day of pseu- 
dopregnancy, both uterine horns were traumatized 
throughout their entire length by scratching the 
antimesometrial luminal surface. Laparotomies 
were performed the 8th day to establish the 
presence of deciduomata. Animals were killed on 
the 9th, 11th, 13th, 17th and 21st days of pseudo- 
pregnancy (4, 6, 8, 12 and 16 days after uterine 
traumatization). Weights of the traumatized horns 
of normal and adrenalectomized rats on the 9th 
day of pseudopregnancy were 1050 and 950 mg 
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% respectively, 11th day 1370 and 1130 mg %, 
13th day 1490 and 1470 mg %, 17th 720 and 67 
mg %, and on the 2lst day 280 and 290 mg %. 
All these deciduomata were comparable with re. 
spect to their histology, growth, duration, and 
involutionary changes. Thus, it was found that 
the adrenal glands are not essential for decidual 
development in the rat. 


343. Biphasic effect of insulin on gastric 
secretion in man. WILLIAM H. Oxson. Dept. 
of Gastrointestinal Research, Med. Research Inst. 
of Michael Reese Hosp., Chicago, Ill. 
Forty-two insulin Hollander tests were per- 

formed on 17 adult male patients suffering from 

duodenal vuleer. The effect of intravenous insulin 
on gastric secretion was biphasic. The first phase 
in the greatest number of patients 30 min after 
the injection of insulin showed a significant 
depression of volume and of acid secreted. This 
phase coincided with lowest values for blood 
sugars. The second phase, 60 min after insulin in 
the greatest number of patients, showed the well- 
known stimulation of gastric secretion. The 
second phase coincided with the rise in the blood 
sugar curve. These results confirm earlier obser- 
vations on the pouch dog. They supplement 
earlier results on gastric motility in the dog where 
the lowest blood sugars followed intravenous 
injections of insulin coincided with the depression 
of gastric motility and rising blood sugar with 
stimulation of gastric motility. Possible mecha- 
nism of the early depression of gastric secretion 
following intravenous insulin will be discussed, 


344. Metabolism of energy-rich phosphate in 
isolated heart studied with radioactive 
phosphate and the action of adrenaline. 
AkIRA OmacuHi,* JoHN M. Ginsk1,* MI1TsvKO 
Ero* anp A. G. MuLpER. From the Department 
of Physiology of the Stritch School of Medicine 
and the Graduate School of Loyola University 
Chicago, Illinois. 

The isolated rabbit heart (Langendorff) has 
been employed in the study of the uptake of 
radioactive inorganic phosphate in the inorganic 
phosphate (IP), adenosine pyrophosphate (APP), 
phosphocreatine (PC), and total acid-soluble 
phosphate (TASP) fractions. After the heart 
reaches a steady state of contraction rate and 
amplitude in the perfusion system, 5 ue of radio- 
active phosphate are added to 300 cc of oyxgen.ited 
Ringer-Locke’s solution which is being const«ntly 
recirculated. At the end of 1 hr, the heart is 
perfused for approximately 15 min with P*-free 
Ringer-Locke’s solution in order to remove ex- 
tracellular radioactivity. The results show ‘hat 
the specific activity of the intracellular IP and 
PC fractions are similar whereas the specific 
activity of the APP fraction is lower due un- 
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doubtedly to the slower turnover of one of the 
labile phosphate groups. In the presence of adren- 
aline the specific activity of the TASP fraction is 
increased; the relative specific activity (specific 
activity of a single fraction/specific activity of 
TAP) of the IP fraction appears to be decreased; 
and the relative specific activities of the APP 
and PC fractions are practically the same as 
control values. (Supported by a grant from the 
National Heart Institute, National Institutes of 
He:lth.) 


345. Effect of potassium in nephrectomized 
rats with hypokalemic alkalosis. Jack OrR- 
LoFF,* T. J. KENNEDY, JR.* AND R. W. BER- 
LINER. Natl. Heart Inst., Bethesda, Md. 

Cooke et al. (J. Clin. Investigation 31: 798, 1952) 
have reported that hypokalemic alkalosis in rats 
was due to a shift of hydrogen ions from the ex- 
tracellular space into the muscle cells. In order 
to obviate the effects of dietary intake and renal 
adjustments on the results, the experiments have 
been repeated in nephrectomized animals. Rats 
were made hypokalemic and alkalotic by feeding 
a diet deficient in K and administering 2 mg of 
DCA subcutaneously daily. They were then di- 
vided into 3 groups: one given 2 mEq of Na in- 
travenously, the other 2 mEq of K, and the last 
nothing. Plasma bicarbonate and px fell sig- 
nificantly in those given Na. This was due to the 
dilution of the extracellular fluid and the nephrec- 
tomy. The administration of K lowered the 
bicarbonate and pH considerably further, an effect, 
presumably, of the introduction of H ion into the 
extracellular fluid. The most probable source of 
this H ion was the body cells. This was also 
attested to by the entrance of 17 mEq. of K into 
each liter of muscle cell water in exchange for 
15 mEq of Na. It is concluded, in accord with 
Cooke et al., that hypokalemic alkalosis is in- 
duced by the transfer of acid into cells. The 
continued maintenance of this alkalosis is pre- 
sumably dependent upon the secretion of H ion 
into the urine from the acid renal tubular cells. 


346. Comparative absorption of amino acids 
from the intestine. ALINE UNDERHILL ORTEN* 
AND CHARLES G. JoHNsTON. Dept. of Surgery, 
Wayne Univ. College of Medicine, Detroit, Mich. 
The starch column and the resin column chro- 

matographic techniques of Moore and Stein have 

been successfully adapted for use in the separation 
and determination of 16 amino acids, including all 
of the essential amino acids, in intestinal loop 

(Thiry fistula) contents of the dog. The amino 

acids are phenylalanine, leucine, isoleucine, me- 

thionine, tyrosine, glutamic acid, threonine, as- 
partic acid, valine, alanine, serine, glycine, ar- 
ginine, lysine, histidine and tryptophane. These 
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are determined in 0.1 mg quantities. Studies on 
the rates of absorption of some of the foregoing 
individual amino acids indicates that there is 
little difference between those thus far investi- 
gated. The actual amount of amino acid absorbed 
from an intestinal loop varies from animal to 
animal and appears to be related to the general 
activity and attitude of the dog. More significant, 
however, appears to be a preferential absorption 
of one amino acid over another, with an inhibition 
of the absorption of some, when they are absorbed 
from mixtures of amino acids. (Aided by a grant 
from the Natl. Insts. of Health, USPHS.) 


347. Effects of splenectomy and epinephrine 
on blood platelet, eosinophil and marrow 
megakaryocyte counts of the albino rat. 
KENNETH Ottis (introduced by R. M. MEL- 
AMPY). Dept. of Zoology-Entomology, Iowa State 
College, Ames. 

Forty-four, 200 + 20 gm, 2-month-old rats of 
the Holtzmann strain were used. Twenty were 
splenectomized; 12, sham-splenectomized; 12, 
left intact to serve as controls. There was no 
significant difference between counts from intact 
rats and from sham-splenectomized rats after 
intraperitoneal injection of 0.25 ml epinephrine 
(1:10,000, Parke, Davis & Co.). Pooled data from 
these 2 groups showed that platelet counts rose 
from a preinjection mean of 750,000 per mm to 
1,300,000, and then dropped sharply to 946,000 
after 60 minutes; eosinophils changed from a 
mean of 237 per mm® to 47 per mm? after 60 min- 
utes. Splenectomized rats showed an average 
increase of 85% in platelets, rising from a pre- 
operative mean of 782,600 per mm to a post- 
operative mean of 1,450,000 before epinephrine 
stress. After epinephrine, platelets rose to a 
mean of 1,950,000 per mm? in 30 minutes; eosino- 
phil values decreased sharply from an average 
of 250 per mm? to 46 per mm* at 60 minutes. 
Peripheral platelet values paralleled the sig- 
nificant bone marrow rise from a pre-splenecto- 
mized mean of 14.4 cells per 100 I.p. fields to a 


-post-stress mean of 95.0 cells per 100 |.p. fields 


12 days after operation. Megakaryocyte counts 
were made from iliac asperate and stained with 
Giemsa’s stain. 


348. Thyroid and pituitary function in the 
guinea pig after release from propylthio- 
uracil inhibition. K. E. Pascuxis, S. A. 
D’AnGELO, A. Cantarow, F. W. SuNDERMAN* 
AND G. FrIEDLER.* Div. of Endocrine and Cancer 
Research. Jefferson Med. College, Philadelphia, 
Pa. 

We have reported previously that in the guinea 
pig treatment with propylthiouracil induces early 
suppression of thyroid function as gauged by 
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uptake of I-131, and a slow increase of thyroid 
weight (D’ANGELO et al. Endocrinology 49: 624, 
1951). The present studies deal with the phe- 
nomenon of recovery from the propylthiouracil 
induced inhibition. Uptake of I-131 is rapidly 
resumed and, because of the still increased size 
of the gland, exceeds the normal uptake. More- 
over, calculation of uptake/mg of thyroid tissue 
indicates that following release from propyl- 
thiouracil the iodine accumulating activity of the 
thyroid cell is increased above normal for some 
time (‘rebound phenomenon’). At this time the 
TSH level in the blood is still elevated, and the 
thyroid, although diminishing in size, is still 
larger than normal. In some instances there is 
also an increase in circulating thyroid hormone, 
determined by bioassay (tadpole) or as PBI. 
After the ‘rebound’ phase, normal equilibrium is 
reestablished. The importance of simultaneous 
determination of the various components of the 
hormone pattern for an understanding of the 
dynamic equilibrium between pituitary and thy- 
roid is emphasized by these observations. 


349. Relations of hydration of the skin to 
repenetration of water, sweating and evap- 
oration. C. N. Petss, W. C. RANDALL AND A. 
B. HertzmMan. Dept. of Physiology, St. Louis 
Univ. School of Medicine, St. Louis, Mo. 
Uptake of water by the skin was studied in 


immersion experiments (water and salt solutions) 
and also by the use of specially designed capsules. 
The data demonstrate that the water uptake 
follows a curvilinear time course, having its 
highest rate at the beginning of contact with the 
solution, and falling of progressively to a very low 
value. It is argued that the uptake of water is due 
almost exclusively to absorption by the epithe- 
lium and that removal of water by the vascular 
system must be slight. The rate and amount of 
water uptake was much greater on the palm and 
sole than on forearm skin, and appeared to bear 
a direct relationship to the cornification of the 
skin. The evaporation of water subsequent to 
hydration of the skin followed a time course 
which was very nearly a replica of the process of 
hydration. Accompanying effects on sweating did 
not appear to influence the evaporative process, 
at least during the initial phase following hydra- 
tion. Sweating, as induced by various sudomotor 
reflexes, was inhibited on the palm and sole by 
hydration of the skin, the amount of inhibition 
being related to the degree of hydration; recovery 
from inhibition proceeded with dehydration. Simi- 
lar effects were observed on forearm skin but the 
inhibitory effects were very much less there than 
on the palm and sole. (Aided by a grant from the 
Air Force.) 
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350. A possible metabolic factor in oxygen 
toxicity. KENNETH E. Penrop. Dept. of Physi- 
ology and Pharmacology, Duke Univ. School of 
Medicing, Durham N.C. 

Kohn and Liversedge (J. Pharmacol. 82: 292, 
1944) showed that a number of animal tissues 
when incubated aerobically yield a product which 
combines with thiobarbituric acid to form an 
orange-red color. Wilbur et. al. (Arch. Biochem. 
24:305 1949) have shown that this test is primarily 
an index of the amount of oxidized unsaturated 
fatty acids present, principally linolenic acid but 
perhaps also certain still unidentified C2 acids. 
Furthermore evidence has been presented that the 
oxidation of certain double bonds in a fatty acid 
can occur whether the fatty acid is free or bound 
in the lecithin molecule (BERNHEIM et. al. J. 
Biol. Chem. 174: 257, 1948). In order to test whether 
or not high pressures of oxygen can produce this 
reaction in vivo, both rats and rabbits were ex- 
posed for varying lengths of time to pressures of 
50 or 60 psi (gauge). oxygen pressure. The brain 
tissue of the exposed animals gave a significantly 
higher thiobarbituric acid test than that of the 
unexposed controls. Thus the depletion of certain 
essential unsaturated fatty acids in the brain, or 
some unidentified end products of their degrada- 
tion, may be an important component of central 
nervous system reactions in high pressures of 
oxygen. (Aided by a grant from the office of 
Naval Research.) 


351. Transpulmonary oxygen dissociation 
curve as a test of pulmonary reserve. JOHN 
F. PERKINS, JR., WitL1aAM E. Apams,* ADOLFO 
Fiores* anp WiuiuiaM M. LesEs.* Depts. of 
Physiology and of Surgery, Univ. of Chicago, 
and Municipal Tuberculosis Sanitarium, Chicago, 
Til. 

Since our previous report (Federation Proc. 
11, 1952) transpulmonary oxygen dissociation 
curves, using recording oximeter, Rahn alveolar 
sampler, Pauling oxygen analyzer, have been 
carried out on dogs with experimentally produced 
shunting of blood past normal lung, resulting ina 
marked downward shift of the curve. The ap- 
proximate degree of shunting can be calculated 
by means of a simple mixing equation. With 
acute reduction of lung area to 15% of its original 
value, the curve was shifted to the right by an 
amount corresponding to an increase of 10 to 15 
mm in the A-A pOs gradient, increasing to 85 
mm during severe exercise. Transpulmonary oxy- 
gen dissociation curves have been determined in 
patients with varying degrees of pulmonary dam- 
age. Marked degrees of ‘shunt-like’ effects, (equiv- 
alent to 20 to 30% of anatomical shunting) were 
observed in patients with severe bullous em- 
physema. A true diffusion difficulty has been 
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demonstrated in patients with tuberculous de- 
struction or surgical removal of portions of lung, 
as shown by an increase in the A-A gradient from 
rest to exercise of up to two to three times the 
increase in normal subjects per given increase in 
oxygen consumption. 


332. Auditory cortex with a localizing elec- 
trode. Eowarp R. PERL AND JAMES U. Cassy 
(introduced by J. E. Rose). Army Med. Service 
Grad. School, Washington, D. C. 

A method of recording that theoretically should 
localize the extent of the sources of potential at a 
surface was tested by studying cortical activity 
evoked by auditory (click) stimuli. Electrode 
arrays, proposed by one of us (J. U. C.), should 
act as a Laplacian operator on surface voltage 
fields, indicating only those currents rising per- 
pendicular to the surface under the array. One 
electrode array used consisted of four leads ar- 
ranged in a square, each 14 mm. from a central 
lead. The voltage difference between the central 
electrodes and the average of the peripheral 
electrodes gives an approximation of the La- 
placian, i.e. the current perpendicular to the 
surface. Conventional recordings were simultane- 
ously made using the central electrode and a 
remote one in cats under deep barbiturate’ an- 
esthesia. Whereas the conventional method re- 
corded potential changes over the usual large 
area, the new electrode arrangement recorded 
responses to clicks only over a part of this area. 
This smaller area seems to fit closely the bound- 
aries designated anatomically as auditory I. The 
situation with respect to auditory II is not yet 
clear. These results suggest therefore that the 
Laplacian method of recording does localize 
sources of potential, and that the boundaries of 
those sources obtained when it is used on the 
auditory cortex closely approximate what has 
been established as auditory area I. 


333. Influence of oral estrogens on choles- 
terol-induced coronary atherogenesis in 
cockerels. RutH Pick,* JEREMIAH STAMLER 
AND Louis N. Katz. Cardiovascular Dept., Med. 
Research Inst., Michael Reese Hosp., Chicago, Ill. 
Since previous studies demonstrated that par- 

enteral estradiol is effective both prophylactically 

and therapeutically against cholesterol-induced 
coronary atherosclerosis in cockerels (Circulation 

6: 276, 1952 and Circulation 6: 858, 1952), further 

Studies were undertaken to assess the efficacy of 

various oral estrogens, natural and synthetic. 

Naturally occurring conjugated equine estrogens 

(premarin) given in drinking water proved to be 

highly effective. They induced changes in the 

Plasma lipid pattern of cholesterol-fed chicks 

essentially similar to those caused by estradiol, 
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i.e. a marked hyperphospholipemia with a fall in 
the elevated cholesterol/lipid phosphorus ratios 
to or toward normal levels. Concomitantly, pro- 
phylactic inhibition of cholesterol-induced cor- 
onary atherogenesis occurred. 

In contrast, the synthetic preparations dienes- 
trol and stilbesterol were relatively ineffective via 
the oral route in the dosages employed. 

The positive results with premarin indicate that 
estrogen anti-atherogenesis may be effected by 
administration of estrogen orally. They further 
suggest that specific estrogenic compounds other 
than estradiol may also have anti-atherogenic 
activity. 


354. Gross partition of fat among the tissues 
of the guinea pig. Grover C. Pitts. Physio- 
logical Lab., School of Medicine, Univ. of Vir- 
ginia, Charlottesville. 

On a series of 34 adult guinea pigs gross body 
composition was studied by dissecting 11 body 
components and determining fresh weight, per- 
centage of water and percentage of fat of each. 
The components studied were heart, liver, 
kidneys, spleen, gut, CNS, skin, muscle, bone, 
adipose tissue and miscellaneous. The principal 
independent variable was total body fat which 
ranged approximately from 5 to 50% of the lean 
body mass. The effect of this variable on fat dep- 
osition in the individual body components is 
expresed quantitatively. In each component 
changes in actual weight of fat, fat content as a 
percentage of total body fat and fat content as a 
percentage of fresh component weight were 
followed. The fat content of 3 components, liver, 
spleen and CNS, was found to be constant and in- 
dependent of changes in total body fat, while in 
the other 8 components it was directly propor- 
tional to total body fat. Skin, with a slope slightly 
less than 1.0 was the most sensitive to changes in 
total body fat. Certain sex differences which were 
discernible in the data are demonstrated. 


355. A tissue culture technique for the study 
of skeletal muscle contraction (motion 
picture). C. M. Pomerat. Tissues Culture 
Lab., Med. Branch, Univ. of Texas, Galveston. 
Outgrowth from fragments of leg muscle of 

11-13 day old chick embryos in roller tube cultures 

have long been known to show rhythmic contrac- 

tile activity. With the use of phase contrast 
microscopy, time-lapse cinematographic records 
reveal striations at high magnification during the 
process of contraction. A technique has been de- 

veloped for studying such preparations in a 

chamber permitting the perfusion of fluid nutrient 

medium to which various chemicals may be added. 

Moreover, temperature effects can be followed 

with the use of a thermocuple placed close to the 
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explanted cells within the perfusion chamber and 
associated with a Honeywell thermograph. This 
instrumentation is being found valuable for the 
study of thermal effects not only in connection 
with chick embryo skeletal muscle but also with 
tissue cultures of adult human tissues, notably 
the skin, nasal mucosa, blood vessels and brain. 


356. Neurohumoral influence on gastric hy- 
drochloric acid secretion. R. W. Porter, 
R. L. LoneMrre anv J. D. FRENCH (introduced 
by S. Rosperts). Vet. Admin. Hosp., Long 
Beach, and School of Medicine, Univ.'of Cali- 
fornia, Los Angeles. 

Investigation in the monkey has demonstrated 
two distinct ways by which the hypothalamus can 
increase the secretion of hydrochloric acid by the 
stomach. The first being purely neural in nature 
originates in the anterior hypothalamus and is 
mediated through the vagus nerve. Stimulation 
of this system elicits an increase in gastric hydro- 
chloric acid which reaches a maximum within 
one-half to one hour and returns to normal within 
3 hours. This response can be blocked by 
vagotomy. The second is under the control of the 
posterior hypothalamus and is mediated humor- 
ally through the pituitary-adrenocortical system. 
The gastric hydrochloric acid response obtained 
by its stimulation is of equal magnitude to that 
mediated by the vagus, but does not reach its 
maximum for 2.5 to 3 hours, and then returns to 
the resting level within 5 hours. This response can 
be elicited by the intravenous injection of ACTH, 
cortisone or epinephrine, and can be prevented by 
adrenalectomy. The increase in gastric hydro- 
chloric acid induced by insulin exhibits features 
of that from both anterior and posterior hypo- 
thalamic stimulation. Correspondingly, adminis- 
tration of insulin to vagotomized or adrenalecto- 
mized animals produces either the delayed or the 
prompt response, respectively. The observations 
thus reveal a second pathway by which the brain 
can influence gastric secretion independently of 
the vagus nerves. 


357. Body surface potential distribution of 
an intrathoracic dipole as related to tissue 
conductivity in electrocardiography. Ep- 
WARD R. Powsner,* L. H. NanhumM AND ALEX- 
ANDER Mauro.* Dept. of Physiology, Yale Univ. 
School of Medicine, New Haven, Conn. 

Previous work in this laboratory has demon- 
strated the extreme complexity of the instanta- 
neous potential distributions both on the body 
and on the heart surface. To determine whether 
tissue heterogeneities of conductivity contributed 
in any way to the complexity of the distribution 
at the body surface, a simple potential source was 
placed in the vicinity of the heart. Body surface 
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potential measurements were then interpreted 
directly for evidence of these heterogencities, 
The occurrence of a regular distribution was 
evidence of homogeneous conductivity. In one 
series of experiments, flat silver electrodes were 
placed on the lateral surfaces of the pericardiun 
over the right and left ventricles. In a second 
series, a bipolar electrode in various axial orienta. 
tions was placed in the esophagus behind the 
heart. These electrodes were excited by a standard 
signal generator at frequencies between 40 and 
1,000 cps covering the electrocardiographic range. 
Surface measurements, using subcutaneous needle 
electrodes, were made with an oscilloscope. The 
equipotential lines thus determined were of regu- 
lar and theoretically predictable i.e. dipole dis. 
tribution. It was concluded, therefore, that tissue 
heterogeneities are of insufficient magnitude to 
influence the body surface potential distribution 
of electrical sources in the chest. 


358. Cortical action potentials evoked by 
acoustic stimuli: I. Extent in monkey. Kar. 
H. Prisram. Dept. of Neurophysiology, Inst. of 
Living, Hartford, Conn. and Psycho-Acoustic 
Lab., Harvard Univ., Cambridge, Mass. 

When accoustic clicks are delivered to cither 
ear of monkeys anesthetized with Dial abrupt 
potential changes are recorded from both heni- 
spheres. These changes are recorded with mono- 
polar or bipolar platinum wire electrodes from the 
following locations: posterior superior temporal 
gyrus, posterior supratemporal plane, posterior 
insula, parietal operculum, and inferior parietal 
lobule. The threshold of all responses is com- 
parable to human psychophysical thresholds for 
these same clicks. Onset latencies of responses 
from the posterior supratemporal plane and the 
posterior insula are about 7 msec; from the parietal 
operculum and inferior parietal lobule about § 
msec; from the superior temporal gyrus 8-1/ 
msec. The latencies of the first peak of the action 
potential ranges from 11 to 27 msec. Maps show- 
ing short, medium and long latency positions for 
onset and peak of response do not coincide. 
Resection of the cortex of the supratemporl 
plane and posterior insula has no immediate 
effect on the action potentials recorded from 
parietal operculum or inferior parietal lobule. 
When this resection is made sufficiently prior to 
the experiment to permit degeneration of the pars 
principalis of the n. geniculatus medialis, such 
action potentials are no longer evoked. 


359. Action of NaHCO; on tone and motility 
of the duodenal bulb. J. P. Quiaiey, JAMES 
M. Hupeins* anv Joun W. Enuis.* Div. of 
Physiology, Univ. of Tennessee, Memphis. 

Our technic (Federation Proc. 11, 125, 1952) was 
employed to record pressures simultaneously in 
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{>e duodenal bulb, the immediately adjacent area 
of the abdominal cavity and the thoracic cavity 
of ‘trained’ unanesthetized, fasted dogs. Sixty 
mg/kg of NaHCO; as a7% solution was introduced 
into the duodenal bulb. After a latent period of 
(.5-1 min the duodenal tone (gradient between 
the intraluminal basic pressure and intraabdom- 
inal pressure) increased by 1-10 cm for 8-10 
minutes. The frequency of phasic pressure waves 
increased by 2-10 cycles/min. The amplitude of 
phasic pressure increased by 20-40 cm water. 
Smaller doses or lower concentrations of NaHCO; 
tended to exert a similar but less pronounced 
effect on duodenal activity. NaHCO; administra- 
tion did not alter the pressure patterns in the 
abdominal or thoracic cavity or the respiratory 
rate and depth. Control injections of water into 
the duodenum were without effect on the factors 
measured. Employing the tandem balloon technie 
in ‘trained’ dogs we found that the introduction of 
NaHCO; solution into the stomach increased the 
tone and motility of the pyloric antrum, pyloric 
sphincter and duodenal bulb. (Supported by a 
grant from the U.S. Public Health Service.) 


360. Comparison of protein and protein free 
diets on nitrogen, water and electrolyte 
metabolism during inadequate caloric in- 
take and water restriction in man. MURRAY 
Quinn, CHARLES R. KLEEMAN AND Davin E. 
Bass (introduced by Eart R. Loew). Quarter- 
master Climatic Research Lab., Lawrence, Mass. 
Ten young normal male subjects lived in a 

constant temperature chamber (75°F ., R.H. 25%) 
for a period of 22 days and were maintained on a 
constant, adequate diet. During the last 9 days, 
water was restricted to 800 ce daily. The subjects 
were divided into 2 groups of 5 each. Both groups 
received 900 Cals daily. The calories were de- 
rived from 43.14 gm of protein, 70 gm of carbohy- 
drate and 51.09 gm of fat in the ‘Protein Group,’ 
and 116 gm of carbohydrate, 51.60 gm of fat and 
0.17 gm of protein in the ‘Non-protein Group.’ 
The subjects were semi-ambulatory throughout 
the experimental period. The data revealed simi- 
lar losses of weight, body fat, nitrogen, potassium, 
phosphorus, sodium and chloride. Ketonuria was 
confined almost exclusively to the protein group 
and these subjects manifested a greater loss of 
body water. These results indicate that added 
protein does not improve nitrogen balance and 
acts only as a source of energy under these 
conditions. 


361. Beneficial effects of auricular fibrillation 
in mitral stenosis. Murray RaBINOWITZ,* 
E. Lawson McDonatp* AND FLORENCE W. 
Haynes. Med. Clinic, Peter Bent Brigham Hosp., 
an! Harvard Med. School, Boston, Mass. 
Auricular fibrillation is generally considered a 
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serious complication of mitral stenosis because it 
is a landmark in the onward progress of the dis- 
ease, because of the increased tendency to clot 
formation in the left auricle with the development 
of arterial embolism, and because auricular fibril- 
lation is an inefficient rhythm in terms of work 
performance per energy expenditure. Certain bene- 
ficial effects are worthy of emphasis. a) Digitalis 
can effectively slow a tachycardia with fibrilla- 
tion, but is relatively ineffective on sinus rhythm. 
b) Cardiac output in auricular fibrillation is 
generally conceded to be lower than in normal 
sinus rhythm. Since the respiratory symptoms of 
mitral stenosis stem from elevated pulmonary 
capillary pressure, and since elevated cardiac 
outputs necessitate elevated left auricular and 
pulmonary capillary pressures, reduction of car- 
diac output likewise lowers pulmonary pressures 
and therefore reduces pulmonary edema forma- 
tion. c) At a given pulse rate, systole is shorter 
and diastole longer in auricular fibrillation than 
in sinus rhythm. Since blood flows through the 
mitral valve only during diastole, fibrillation may 
allow upwards of a liter/minute of blood to pass 
the mitral valve at a given pressure or a decrease 
of as much as 20 mm Hg pressure in the pulmo- 
nary capillaries for a given blood flow. 


362. Solution of problems in the mechanics of 
respiration by means of electrical ana- 
logues. Epwarp P. Raprorp, Jr. (introduced 
by James L. WHITTENBERGER). Dept. of Physi- 
ology, Harvard School of Public Health, Boston, 
Mass. 

The use of electrical analogues as simulators of 
dynamic physiologic systems has generally been 
to demonstrate roughly the interrelationships 
among elements of the system. Commercially 
available analogue computers of high accuracy 
are widely employed in many fields of engineering 
to solve complex problems, where the analogue is 
used either to simulate the elements under study 
or as an aid to computations which would other- 
wise be impractically tedious. This method may 
be applied to physiological systems and pertinent 
data obtained when the behavior of the isolated 
elements is known with sufficient precision. Re- 
cent work on the mechanical properties of the 
lungs and thorax has permitted the definition of 
conditions under which simplifying assumptions 
concerning these properties may be made, and 
under these conditions the ventilation of the lungs 
is capable of mathematical analysis. Such an 
analysis has been carried out for the application 
of various mechanical respirators to patients 
having different lung characteristics. In the case 
of respirators applied by a face mask, the equa- 
tions thus derived are complicated and calcula- 
tions from them are very time consuming. Hence, 
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an analogue was constructed, to an accuracy of 
approximately 5%, which has permitted the sys- 
tematic testing of the effects of each parameter 
of the patient and the mechanical respirator 
independently, greatly facilitating the evaluation 
of currently available respirators and indicating 
design changes that will improve them. The con- 
struction of the analogue, its advantages and 
limitations, and the possible extension of analogue 
methods to other problems in respiratory me- 
chanics will be discussed. 


363. Changes in O, and CO, transport during 
pentobarbital anesthesia. H. RAHN anp M. 
Suskinp.* Dept. of Physiology and Vital Eco- 
nomics, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. 

For a given metabolic rate and inspired gas 
mixture the O2 and COs tension in the arterial 
blood is largely a function of the alveolar ventila- 
tion. The further alteration found in the venous 
blood and tissues is dependent upon the blood 
flow rate. By varying one and/or the other pump 
independently, one can theoretically predict the 
tensions to be found at these various levels. In 
such an analysis one finds that the CO2 tensions 
are more affected than the O2 tensions and that 
the CO:2 tensions are largely a function of the 
ventilation rate. These concepts have been ap- 
plied to an analysis of the cardiac pump and air 
pump during anesthesia. In a series of dogs the 
O2 and CO: tensions were determined at various 
intervals in the alveolar air, arterial blood and 
mixed venous blood after a standard intravenous 
dose of sodium pentobarbital. The cardiac output 
and the mixed venous. O2 tensions changed rela- 
tively little. The reduced ventilation on the other 
hand causes initially a change of 30 mm Hg in the 
alveolar and arterial O2 and a 15 mm Hg rise in 
the COs. The exchange ratio falls off to 0.5. During 
the next 3 hours these values approach the normal 
state. 


364. Mammalian ciliated respiratory epithe- 
lium: effects of menthol, nicotine and the 
smoke from mentholated and nonmentho- 
lated cigarettes (motion picture). N. RAKIE- 
TEN, M. L. RakrEeTEeN,* D. FELDMAN* AND M. J. 
Boykin.* South Shore Analytical and Research 
Lab., Islip, N. Y. 

Excised mammalian ciliated respiratory epithe- 
lium (CRE) was exposed to varying concentra- 
tions of menthol, nicotine and the smoke from 
mentholated and nonmentholated cigarettes. The 
effects of the agents on CRE from rabbits, rats 
and humans were qualitatively similar, (RAKIETEN 
et. al., Arch. Otolaryng. in press). Rabbit CRE 
exposed to Locke-Ringer’s (LRS) and 1-menthol 
0.04% (saturated) in LRS remain viable and 
active for 19.5 hours at 5°C.; for 5 hours at 26 + 
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2°C.; and 2-3 hours at 35°C. LRS adjusted to px 
range of 6.0-9.5 produced no change in cilia 
activity when tissues were exposed for 1-2 hours 
at 26 + 2°C. and 2-3 hours at 35°C. Nicotine in 
LRS, 1-5 mg/cc, was nontoxic to CRE exposed 
for 1 hour; 10 mg/ce was toxic within 20-30 min; 
20 mg/ce within 5-10 min; and 100 mg/ce within 
5 min. Toxic concentrations of nicotine produce 
an acceleration of the ciliary beat, disruption of 
normal pattern and cessation of activity with 
formation of ‘globoid bodies’ (Scup1 e¢ al. J. 
Pharm. & Exp. Ther. 102: 132, 1951). Mentholated 
and nonmentholated cigarettes were smoked on a 
C. D. Wright smoking apparatus. Smoke from 
10, 15 and 20 cigarettes was collected in LRS and 
when CRE of rabbits, rats or humans was exposed 
to these solutions no differences were observed 
between mentholated and nonmentholated cig- 
arettes. A motion picture illustrating the CRE 
exposed to these agents will be shown. 


365. Shifting patterns of evaporation from 
the skin surface during exposure to various 
thermal stresses. W. C. Ranpba.t, A. B. 
HERTZMAN AND C. N. Petss. Dept. of Physiology, 
St. Louis Univ. School of Medicine, St. Louis, Mo. 
Long and short cycles in sweating and in 

evaporation from 12 to 18 individual skin areas 
were studied by continuous and simultaneous 
observation using the desiccating capsule and 
iodine-starch-paper techniques. An ascending suc- 
cessive recruitment of sweating from the inferior 
to the superior portions of the body is accom- 
panied by a simultaneous shift in sweating in- 
tensity from the inferior to superior regions. Thus, 
during mild sweating under mild thermal stress, 
the lower extremities were the important sites of 
evaporative heat loss, but during profuse sweat- 
ing under severe thermal stress, the trunk and 
upper portions of the body became the more 
significant regions of sweat output. Brief cycles 
(2-3 minutes) of sweating may be superimposed 
upon longer cycles (10 minutes or longer). Both 
the longer and shorter cycles may appear syn- 
chronously or asynchronously on the various 
skin areas. The tendency towards synchronicity 
is most marked in closely adjacent skin areas. 


366. Marrow pressures and the temperatures 
in the long bones of dogs. Irvine M. Kas- 
Gon,* Irnvinac RappaportT* AND JOHN P. Mar- 
BARGER. Aeromed. and Physical Environment 

' Lab., Univ. of Illinois, Chicago. 

A study of the hemodynamics of the bone mar- 
row cavity was undertaken to investigate possi- 
bilities of depressing hematopoietic activities. Two 
series of dogs (total 60, 9-20 kg in wt.) anesthetized 
with sodium pentobarbital were used. Bone mal- 
row pressure was measured by a pressure analyzer 
attached to a strain gauge which was connected to 
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the bone marrow cavity by a self-sealing, threaded 
cannula. Temperatures were estimated by a type 
K-2 potentiometer with the use of fine copper- 
constantan thermocouples in nylon catheters in- 
serted into the marrow cavity. Marrow tempera- 
ture was lowered by intra-arterial, or intravenous, 
or intramuscular Neo-synephrine, application of 
local cold, and compression of the femoral artery, 
although rectal temperature remained unchanged. 
The extent of depression in temperature was 
directly proportional to the degree of com- 
pression of the femoral artery, or the doses of 
intra-arterial or intravenous Neo-synephrine. In- 
tramuscular Neo-synephrine lowered marrow tem- 
perature, 8°F. for a duration of 5-6 hours. The 
pressure pulse wave pattern obtained from the 
bone cavity very closely resembled the carotid 
pulse pattern. Bone marrow pressures were low- 
ered by intra-arterial or intravenous Neo-syneph- 
rine, application of local cold, or compression of 
the femoral artery. They were elevated by intra- 
arterial histamine and compression of the femoral 
vein. In the absence of experimentally induced 
peripheral vasoconstriction or vasodilatation, bone 
marrow pressure changes correlated very well with 
changes in systemic arterial blood pressure. An 
inverse correlation existed when experimental 
vasoconstriction or vasodilatation was present. 


367. An alternative explanation of synovial 
potentials. C. I. Reep aNp WiuuiaM J. Day.* 
Dept. of Physiology, Univ. of Illinois, Chicago 
Professional Colleges. 

In a series of publications previously issued 
from this project, observations were recorded on 
potentials registered from the synovial cavity 
in response to a variety of compounds. The im- 
plications inherent in those papers were that the 
potential differences were due to metabolic factors 
within the synovial membrane. It is the purpose 
of this report to present evidence supporting an 
alternative explanation. All substances tested so 
far, when pH of the test solution was controlled, 
produced high positive potentials at pH 2 and as 
the pH was progressively increased, the maximum 
deflection to the positive side was decreased until 
a point of reversal was reached, usually about 
pH 7, The total range varied with different sub- 
stances, but every substance previously used has 
shown the same type of curve. Another innovation 
was the introduction of a chloridized Ag electrode 
that would permit of continuous irrigation of the 
synovial cavity with the test solution, without 
breaking the external circuit. Lastly, when the 
synovial cavity of the dog was replaced with a 
Ringer-agar system, the test solutions produced 
the same type of response both qualitatively and 
quantitatively. Conclusions are: a) that while 
these data do not disprove the metabolic origin 
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of synovial potentials previously observed, they 
suggest that another mechanism exists more dom- 
inately related to pH than to chemical composition 
of the test solution; b) that continuous irrigation 
of the synovial cavity without breaking the ex- 
ternal circuit is a more physiological method of 
applying a test solution than the flushing technic 
previously employed. 


368. Influence on blood pressure of intra- 
synovial injection of circulation-active 
substances. C. I. Reep, Witiiam J. Day* 
AND GEorGE H. SwEENnEyY.* Dept. of Physiology, 
Univ. of Illinois, Chicago Professional Colleges. 
Blood pressure was used as a criterion of trans- 

mission of intrasynovially injected materials 
which, when injected intravenously, normally 
affect blood pressure. Adrenaline did not affect 
blood pressure in any dose. Epinephrine, only 
occasionally produced any effect. The simul- 
taneous injection of hyaluronidase did not alter 
the response to either. On injection 1 to 2 hours 
previously, epinephrine irregularly gave a marked 
response. The response from the two sides was 
usually markedly divergent. Histamine in the 
synovial cavity did not affect blood pressure in 
any dose. Acetylcholine gave irregular responses 
that were augmented by hyaluronidase. 


369. Factors influencing cardiac inhibition 
from compression of the carotid sinus. 
E. A. Reep ann J.C. Scorr. Dept. of Physiology, 
Hahnemann Med. College, Philadelphia, Pa. 
Bilateral manual compression of the surgically 

exposed carotid sinuses in the dog under Pentothal 

or chloralose-morphine anesthesia results in 
prompt slowing of the cardiac rate as measured 
electrocardiographically. Slowing of respiration 
also commonly results from this stimulus. Even 
though the phasic sinus arrhythmia characteristic 
of unanesthetized dogs is abolished by Pentothal 
and enhanced by chloralose-morphine, with either 
anesthetic the stimulus usually induces an exag- 
gerated sinus arrhythmia. The expiratory periods 
of cardiac inhibition tend to decrease with con- 
tinuous stimulation whether the reduced respira- 
tory rate remains constant or increases. In order 
to estimate the influence of the following factors 
the average of 10 periods of stimulation was ob- 
tained, each period lasting for at least 10 cardiac 
cycles. This procedure was applied to a number of 
dogs and repeated on each dog one or more times 
at intervals of 2 or more weeks. a) Oxygen in- 
sufflation frequently decreases the response par- 
ticularly in deep anesthesia or in other states 
where hypoxia might be suspected. b) A rise in 
rectal temperature is associated with a decrease 
in response. c) Unilateral cervical vagotomy was 
performed in 14 dogs and observations made over 
a period of weeks. Although there were individual 





114 FEDERATION PROCEEDINGS 


variations the average result was a decrease in 
response immediately after cutting but an increase 
in the chronic animal compared with the pre- 
vagotomy response. d) Bilateral sympathectomy 
(inferior cervical ganglion to T-7 inclusive) had 
no appreciable effect upon the response 3 to 514 
weeks postoperatively, nor upon the response 
after subsequent unilateral vagotomy. 


370. Implications of a new hypothesis of the 
mechanism of gastric secretion. WARREN 8. 
Reum. Dept. of Physiology, Univ. of Louisville 
School of Medicine, Louisville, Ky. 

According to the writer’s theory of HCl forma- 
tion the EMF’s located in the mucosa are the site 
of active anion transport toward the lumen, and 
in the secreting stomach the return flow of current 
from these EMF’s controls the production of Ht 
ions. In attempting to determine the location of 
these EMF’s the suggestion was made that they 
were located in the surface epithelial cells (SEC) 
and that the Cl- ions were secreted by SEC, while 
the H* ions were secreted by the parietal cells. 
Experimental evidence (SCHLESINGER AND REHM 
Am. J. Physiol. in press) rendered this hypothesis 
untenable. A new hypothesis has been formulated, 
according to which the H* ions are secreted by 
the SEC and the Cl ions by the parietal cells. 
It will be demonstrated that this hypothesis 
predicts a) a high H* concentration in the canalic- 
uli of the parietal cells in the upper part of the 
tubules and a very low H* ion concentration (or 
neutrality) in the lower part of the tubules, hence 
pepsinogen would not be activated until near the 
bottom of the crypts so that pepsin probably 
only comes in contact with the SEC, b) a normality 
of secretion when the secretory rate approaches 
zero of approximately 0.46 N when a glycine solu- 
tion is in contact with mucosa (LINDE, TEORELL, 
AND OBRINK, Acta physiol. Scandinav. 14: 220, 
1947), c) that secretion is hypertonic to plasma 
(20% greater if no HCO; secreted and less if 
HCO; secreted). 


371. Cyclic variations in thyroid function of 
female rats. E. P. REINEKE AND F. A. So- 
MAN.* Dept. of Physiology and Pharmacology, 
Michigan State College, East Lansing. 

The experiments to be reported were designed 
to elucidate further the role of the thyroid in 
reproduction. Basal oxygen consumption of 36 
female rats, expressed as ml/100 gm body wt/hr, 
was 104.1 + 1.49 during proestrus; 120.6 + 2.00 
during estrus; 102.6 + 1.67 during metestrus; and 
103.4 + 1.17 during diestrus. The value found 
during estrus was 17.5% above that at diestrus 
and significantly higher (1% level) than at all 
other stages of the cycle. Radioiodine uptake by 
the thyroid glands (6 hours after injection) was 
elevated significantly at estrus, declined some- 
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what at metestrus and attained its lowest level 
at diestrus and proestrus. This was found with 
rats receiving either a stock diet or a standardized 
iodine intake. In spayed rats radioiodine uptake 
was increased significantly 48 hours after injecting 
a single dose of 6 or 300 ru of estradiol benzoate. 
Forty-eight hours after injecting a single dose of 
0.2 or 0.4 mg of progesterone the 6-hour radio- 
iodine uptake was depressed. Progesterone (0.4 
mg) also depressed iodine uptake in rats injected 
simultaneously with estrogen. In spayed-hypo- 
physectomized rats estrogen had no effect, but 
progesterone still depressed radioiodine uptake 
by the thyroid. The thyrotrophic hormone content 
of both the pituitaries and blood plasma of estrous 
rats was slightly higher than that of rats at other 
stages of the cycle. The results establish more 
firmly the concept of a reciprocal balance between 
the thyroid and ovary, mediated in part via the 
pituitary. 


372. Ventricular pressure changes as indica- 
tors of myocardial condition. J. W. Reminc- 
TON AND R. A. Huaains. Dept. of Physiology, 
Med. College of Georgia, Augusta, and Dept. of 
Pharmacology, Baylor Univ. College of Medicine, 
Houston, Texas. 

Simultaneous recordings of ECG with left ven- 
tricular and aortic pressures were made in open 
and closed chest dogs. Almost isometric contrac- 
tions obtained by occlusion of the ascending 
aorta showed increased systolic height and dura- 
tion of the pressure curve. As initial tension in- 
creased, both became progressively greater. The 
slopes of the first part of contraction and the last 
of relaxation remained essentially parallel to 
those of the isometric periods of the normally 
ejecting ventricle. These slopes were, therefore, 
largely independent of heart size or initial tension. 
When initial tension was altered in the ejecting 
ventricle, as by rapid saline infusion or PA oc- 
clusion, the isometric slopes remained parallel 
although duration of ejection changed. In a strong 
heart these slopes were not changed by epineph- 
rine or Isuprel injection. In a weakened heart 
they might be steepened. Weak vagal stimulaiion 
to slow the heart rate did not alter the slopes 
but did increase ejection duration. Strong stimu!la- 
tion, with cardiac arrest, produced a definitely 
decreased relaxation slope with the first escaped 
beats. After Mecholyl injection, or during spon- 
taneous deterioration, this change was also seen. 
An even greater change was seen after Pitressin. 
These slopes are being examined as indicators of 
myocardial condition. The relation of electrical 
events to these changes, and to the duration of 
ejection and whether myocardial weakening vad 
be clearly recognized from the aortic pressure 
pulse, are being studied. (Supported by a grant 
from Natl. Heart Inst., USPHS.) 
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373. Effects of blood-flow on the kinetics of 
molecular diffusion from the capillary cir- 
culation. EuGENE M. RENKIN (introduced by 
Howarp J. Curtis). Biology Dept., Brookhaven 
Nutl. Lab., Upton, New York. 

Antipyrine and/or urea were added to the blood 
per/using the isolated hind legs of cats at constant 
blood-flow. The time-course of arterial concentra- 
tion was found to follow the relation Ca = Cog + 
Cie 44 + Cre~¥*. This form of equation would be 
expected if the diffusible substances distributed 
between the blood and two fluid compartments in 
the tissues. Analysis of the data according to this 
hypothesis indicates: a) the rate at which anti- 
pyrine enters the more rapidly saturating of the 
two compartments is blood-flow limited over a 
wide range of flows, while the rate at which urea 
enters is diffusion limited, and b) the rates at 
which both compounds enter the second com- 
partment are about equal, and independent of 
blood flow. However, the data obtained are not 
entirely compatible with the theory in simple 
form. The relative volumes of the two compart- 
ments vary with blood-flow and differ for the 
two substances, even when they diffuse simul- 
taneously and the total distribution volumes of 
both are the same. Therefore, the hypothetical 
compartments cannot be interpreted as ana- 
tomical subdivisions of tissue fluids, either as 
extracellular and intracellular fluids, or as well- 


perfused and poorly-perfused masses of tissue. 
While the multi-compartment hypothesis is un- 
doubtedly useful in studying transcapillary diffu- 
sion, it does not completely describe the processes 
involved. (Research carried out at Brookhaven 
Natl. Lab. under the auspices of the U. S. Atomic 
Energy Commission.) 


374. Na®? excretion by chicken kidney. B. 
Rennick,* D. Catnoun,* H. Ganpta* AND 
G. Mor. Dept. of Physiology, State Univ. New 
York Med. College, Syracuse, N. Y. 

Substances known to be excreted in part by a 
renal tubular secretory mechanism are, in the 
chicken, excreted in excess by the ipsilateral 
kidney following injection into one leg, since by 
this route of administration the substance will be 
offered high concentration in the renal portal 
blood of that side (SPERBER, 1948). Studies of 
potassium excretion by the chicken kidney showed 
that tracer doses of K*? injected into one leg were 
excreted from the ipsilateral kidney in amounts 
4to 5 times greater than from the opposite kidney. 
The excess abundance of K* on the injected 
side occurred even though there was net reabsorp- 
tio. of K. These results may indicate either 
tubular secretion of potassium simultaneous with 
tubular reabsorption, or a flux of potassium across 
the tubular wall in both directions. Further ex- 
periments were done to determine the behavior of 
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Na” under similar conditions. Unilateral injection 
of Na” resulted in a slight but consistent increase 
of Na” excretion from the ispilateral kidney. In 
20 observations there was an average excess of 
14% in the specific activity of Na** in the urine 
from the injected side over that from the control 
kidney. Hoshiko and Visscher have made similar 
observations in the frog. In our experiments the 
greater magnitude of K* excretion than Na” 
from the injected side is consistent with the 
more rapid diffusion of K*? across cell boundaries, 
as observed in studies of the distribution of these 
ions after intravenous administration (WILDE, 
1952). 


375. Effects of cortisone, DCA and adrenal 
cortical extract on renal function in intact 
and adrenalectomized animals. A. A. RENzI 
AND W. R. Boss (introduced by R. Gaunt). 
Dept. of Zoology, Syracuse Univ., Syracuse, N.Y. 
Observations were made on the effects of corti- 

sone, desoxycorticosterone acetate (DCA) and 
adrenal cortical extract (ACE) on creatinine 
clearances (Ccr), p-aminohippurate clearances 
(Cpan) and sodium and potassium excretion in 
4-day adrenalectomized and normal intact rats. 
The animals were subjected to two hourly hy- 
drating doses of water prior to the clearance period 
which extended for 50 minutes. In 4-day adrenalec- 
tomized rats the Ccr and Cpan were markedly re- 
duced. Sodium and potassium loss was increased 
as a result of adrenalectomy. The decreased Cor 
was elevated from an untreated value of .639 
ml/min/100 gm to a treated mean of 1.07 ml/min/ 
100 gm by the prior administration per day of 
1 mg cortisone, 1 mg DCA or 1 ml ACE. The 
Cpaun was raised from 1.88 ml/min/100 gm to a 
normal range of 4.56 ml/min/100 gm by both 
cortisone and ACE but not by DCA. Urine flow 
was increased by adrenal hormone therapy but 
preoperative levels were never attained. In 4-day 
adrenalectomized rats, DCA did not cause notice- 
able sodium retention although it increased po- 
tassium excretion. Cortisone and ACE caused 
increased loss of both ions. Little or no change in 
Cor, Cran or urine flow was seen in intact rats 
after the acute administration of 5 mg of DCA or 
cortisone. Cortisone and DCA decreased urinary 
sodium excretion in intact rats. Adrenal cortical 
extract caused questionable increase in the Ccr 
and Cpan of intact rats; urine flow, however, was 
clearly enhanced. 


376. Structural basis of central reciprocal 
inhibition. Ernest RetTzLAFF* AND ROBERT 
GESELL. Physiology Lab., Univ. of Michigan, 
Ann Arbor. 

This study attempts to correlate histological 
structure with neurephysiological function of the 
central nervous system. According to the theory 
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of polar function the dendritic end constitutes 
the excitatory pole of the neuron while the axonic 
region forms the inhibitory pole. Microscopic 
studies of brain tissue processed by a freeze- 
dehydration method and stained with activated 
protargol indicate the existence of reciprocating 
inhibitory axon collaterals. These collaterals ex- 
tend from the axon of one neuron to the axon 
pole another neuron. Their proposed role is the 
co-ordination of pairs of neurons, or half-centers, 
so that while one neuron is discharging it not 
only excites its end organ but also inhibits the 
discharge of an antagonistic neuron by means of 
an axon collateral ending on the inhibitory pole. 
This would tend to produce an alternating dis- 
charge of the half-centers. Reciprocating inhibi- 
tory collaterals meeting these structural require- 
ments were found between pyramidal cells of the 
motor cortex in dog, between Purkinje’s cells in 
the cerebellum of dog and cat, and between 
reticular cells in the medulla oblongata of the 
bullhead. 


377. Variations in bovine plasma and blood 
volumes during pregnancy and lactation. 
Monica REYNOLDs (introduced by F. H. Mc- 
CurcHeon). School of Veterinary Medicine, Univ. 
of Pennsylvania, Philadelphia. 

The T-1824 hematocrit method previously 


adapted for measuring bovine plasma and biood 


volumes was applied to pregnant and lactating 
cows. It was established in 5 cows, by means of 
Allen’s T-1824 extraction method, that measur- 
able amounts of dye did not enter fetal circulation 
from maternal circulation, either at parturition or 
during the sixth and eighth months of gestation. 
It was also established in 4 lactating cows that 
in milk taken at least 5 hours following injection 
only traces of dye could be extracted. During 
both conditions, rate of dye disappearance from 
circulation did not vary significantly from the 
previously measured control value (14.5 + 3.5% 
of injected dye). Plasma volume, measured in 
more than 20 cows at various stages of pregnancy, 
increased with body weight, the volume per kg 
remaining within or slightly above control range 
(37.4-40.2 ee/kg). Total cell volume also increased, 
for normal hematocrit values were found. One 
week before parturition, plasma volumes per 
unit weight decreased and hematocrit measure- 
ments increased. Blood volumes remained near or 
slightly above control (57.4 + 2.1 ec/kg) through- 
out gestation. Plasma volumes of lactating cows 
measured from 5 to 190 days after parturition 
increased greatly, ranging from 42.1 to 45.6 ec/kg. 
There was no decrease while milking was con- 
tinued. Hematocrit values were normal. Blood 
volumes expressed per unit weight were higher 
than control values. 
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378. Hypophysectomy and domestication in 
the Norway rat. Curt P. RicHTER and Davin 
E. Woop.* Psychobiological Lab., Johns Hopkins 
Med. School, Baltimore, Md. 

The results of previous experiments indicate 
that during the process of domestication of the 
Norway rat the adrenals have come to play a less 
important part in the animal’s life; the gonads, a 
more important part. The present report is con- 
cerned with changes that domestication may have 
produced in the anatomy and function of the 
hypophysis. This gland has become larger during 
domestication, whereas the adrenals have become 
smaller, and the gonads show earlier development. 
To determine any changes in function that may 
have occurred, a study was made of the effects 
produced by hypophysectomy in the lives of the 
domesticated Norway (the common laboratory 
rat) and its ancestor, the wild Norway (trapped 
in its native habitat—alleys, yards, etc.). Spon- 
taneous running activity (as measured in a re- 
volving drum) was used as an indicator. It was 
found that after hypophysectomy running ac- 
tivity is depressed much more in the domesticated 
than in the wild rat. The wild rat still remains 
fairly active. This finding suggests that the target 
organs—whichever ones are concerned with the 
maintenance of gross bodily activity—may have 
a higher degree of autonomy in the wild than in 
the domesticated rat. Another wild rat, the 
Alexandrine, a wild rat which, next to the Norway, 
is the most common one in the world, also remains 
quite active after hypophysectomy. 


379. Dogs’ blood-sugar level affected by taste 
and sham-feeding. E. Ripuey,* I. A. SHARE,” 
J. M. Berry* anv W. S. McCuttocu. Dept. of 
Psychiatry, Univ. of Illinois, College of Medicine, 
Chicago. 

Among many healthy dogs we found six that, 
tasting suspensions of one part Pablum in three 
parts water unflavored (S1) or flavored with 
meat-sauce (S2), preferred S2. We trained them 
to rest unrestrained until blood-sugar was con- 
stant 3 hours to +3%. We worked at night for 
2 years of control runs with randomly inter- 
spersed tests each beginning with 45 min control 
followed by 3 cc S1 and, 30 min later, 3 cc 82. 
Blood-sugar samples were drawn q. 10 min during 
each test until 30 min after S2. One dog showed 
5% rise after Sl and none thereafter; all others, 4 
greater rise after S2 than S1. Average S1 rise was 
10%, SD 6.2%, average S2 rise 20%, SD 10%, 
both significant at 1% level. By method of pairs 
the difference between the mean rises after Sl 
and §2 is also significant at 1% level. Three 
healthy mongrels, esophagostomized as by Drag- 
stedt and Mullenix maintained as by Share, 
similarly trained and controlled, were tested by 
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allowing them to eat to satiety. Duration of 
sham-feeding (from 13 to 20 min) varied inversely 
with weight and amount of food given over pro- 
longed pretest periods. During sham-feeding 
blood-sugars rose as described for taste, but 5 
min later, always in every dog, fell more than 
his largest fluctuation of fasting level. Nadirs 
were constant for éach dog at 10 or 20 min after 
sham-feeding. Average fall was 17%, SD 5.6%, 
significant at 1% level. 


380. Excitability of muscle following intra- 
cellular decalcification. PETER RIESER (in- 
troduced by H. M. Hings). College of Medicine, 
State Univ. of Iowa, Iowa City. 

Previous investigations by numerous workers 
have consistently shown that the threshold of 
excitable tissues is lowered by removal of ionic 
calcium from the surrounding medium. Coppée 
raised the question as to the excitability of muscle 
fibers sufficiently decalcified to exhibit spon- 
taneous activity. He assumed that the slow com- 
ponent of the endplate potential should be lowered 
in order to excite. Single, whole muscle fibers were 
isolated from the semitendinosus muscles of frogs. 
After a 24-hour period of equilibration in Ringer 
the voltage-capacity curve was determined. The 
muscle fibers were found to be independently 
excitable under the conditions of the experiments. 
A fiber was subsequently microinjected with isos- 
motic sodium citrate, sodium oxalate, or sec- 
ondary sodium phosphate, and the voltage-ca- 
pacity curve was redetermined. In every case the 
curve was shifted to higher threshold levels; no 
change was noted in the time parameter. The 
discrepancy with the known behavior of decalci- 
fied tissues may be explained in part by the differ- 
ence in methods of decalcification. Extracellular 
decalcification would favor the removal of calcium 
from the cell surface or peripheral cytoplasm, 
while intracellular administration of decalcifying 
anions would tend to act primarily, though not 
exclusively, by removing free calcium from the 
internal protoplasm. The results are discussed in 
the light of Heilbrunn’s calcium-release theory 
of excitation and Monnier’s concept of the action 
of decalcicantes on excitable structures. 


381. Effect of ouabain on actomyosin threads. 
JANE S. Ross anp SaAMuEL Ma.tov. Dept. of 
Pharmacology, State Univ. of New York College 
of Medicine, Syracuse. 

Actomyosin threads were prepared, suspended 
in ATP solution and shortening measured. Tech- 
niques used were similar to those of Hayashi 
(J. Gen. Physiol. 36: 139, 1952). When control 
values had been obtained, ouabain (0.007 ug/gm 
of actomyosin) was added and shortening again 
mexsured. As Hayashi observed, these threads do 
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work. When % contraction is plotted against 
load lifted there is considerable scatter which is 
materially decreased when % contraction is 
plotted against fiber length, consideration having 
been given to self-weight lifted. In the presence of 
ouabain, the % contraction, and the work done, 
for comparable lengths, are greater and the time 
required is reduced. These times, for controls and 
for ouabain, prove to be of the same order as re- 
ported by Bowen (Federation Proc. 11: 16, 1952). 
Ouabain has these effects on skeletal and on 
cardiac actomyosin. When work (ergs) is plotted 
against fiber length in mm, points for various 
loads lifted are identical at lesser lengths. When 
the load and the length are excessive, the points 
scatter. When ouabain is used the scatter first 
occurs at greater lengths than is the case in the 
control series. The slope of the ouabain curves 
is steeper than that for the control curves. Sta- 
tistical calculations show no valid difference be- 
tween the performance of skeletal and of cardiac 
actomyosin in the control series. There is a very 
significant difference between control vs. skeletal 
actomyosin plus ouabain, between control vs. 
heart actomyosin plus ouabain, and between 
skeletal actomyosin with ouabain vs. cardiac 
actomyosin with ouabain. The ¢ values are equally 
significant whether data for % contraction or for 
ergs are used. 


382. Korotkoff sounds and oscillometric pul- 
sations as indices of blood flow through 
vessels. Srmon RopBarp. Cardiovascular Dept., 
Med. Research Inst., Michael Reese Hosp., Chi- 
cago, Ill. 

Hemodynamic experiments on man, dogs and 
artificial circulation models have demonstrated 
that an index of flow through a blood vessel can 
be obtained from the intensity and duration of 
the Korotkoff sounds, and by use of a modified 
application of the oscillometer. Ordinarily the 
sounds heard at the brachial artery during blood 
pressure determinations are ignored except for 
those used as criteria for the systolic and diastolic 
pressures. The intensity and duration of the 
sounds intermediate between these values are 
shown to depend on the volume flow through the 
brachial arteries. The production of an increased 
flow as by reactive hyperemia, exercise, etc. 
causes a marked increase in the sounds heard. 
By contrast, obstruction to flow as with a tourni- 
quet immediately below the stethoscope reduces 
the intensity and duration of the sounds. The 
same phenomena were reproduced on an artificial 
circulation model previously described (J. Applied 
Physiol. 5: 191, 1952). These findings support the 
belief that murmurs of this type are due to flutter 
of the vessel wall, engendered by pressure-velocity 
relationships produced by flow through narrowed 
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elastic vessels. Oscillometric pulsations were re- 
corded from the upper arm of 25 subjects. When 
a tourniquet was placed immediately distal to 
the oscillometer cuff, the pulsations were en- 
hanced. The degree of increase in pulsation ap- 
pears to be related to the normal flow through the 
vessels under the cuff. These increased pulsations 
apparently are due to conversion into lateral 
pressure of kinetic energy normally involved in 
flow, causing greater distention of the vessels 
during systole. Similar findings were obtained 
on a circulation model. These easily obtained 
pulsations and acoustic phenomena provide a 
useful index of the volume blood flow to ex- 
tremities. 


383. Muscular weakness produced in young 
chicks by addition of aluminum hydroxide 
gel to diet. Srmon RopBARD AND CHRISTINE 
BoLENE-WILLIAMS.* Cardiovascular Dept., Med. 
Research Inst., Michael Reese Hosp., Chicago, IIl. 
In the course of studies on the protective action 

of aluminum hydroxide gels against hypercholes- 

steremia and atherosclerosis in cholesterol-fed 
chicks, a syndrome of progressive muscular weak- 

ness leading to death was observed. A total of 345 

animals, 2 to 8 weeks old, uniformly displayed this 

weakness. The animals developed a pallor which 
may have been related to loss of carotenoids. 

Weight gain was markedly retarded. The animals 

squatted, moving seldom. There was neither 

twitching nor convulsions. Plasma and liver vita- 
min A and carotene were markedly reduced. 

Plasma sodium, potassium, glucose, calcium and 

phosphate were normal. Addition of dietary sup- 

plements (vitamins A, D and E, methionine, 
choline) or injection (A, D and E) (physostigmine) 
in large quantities had no notable effect. No evi- 
dence for a curare-like effect could be demon- 
strated. No specific pathology could be found 
in either central nervous system or muscle. The 
effect was not due to inanition, inasmuch as 
starvation did not produce a similar weakness. 
Replacement of the animal on a normal diet 
usually resulted in rapid recovery (2 to 3 days) 
and no apparent residual effects. These data 
suggest that feeding of large amounts of aluminum 
hydroxide gel to young chicks results in a pre- 
viously undescribed toxic or deficiency state. 

Since the plasma cholesterol is lowered in choles- 

terol-fed chicks, and the plasma fat soluble vita- 

min levels are also reduced during gel administra- 
tion, an adsorption phenomenon taking place in 
the intestines may be operative. 


384. Choline absorption in the dog. W. G. 
Rouse AND G. W. SEARLE (introduced by W. W. 
Tutte). Dept. of Physiology, College of Medi- 
cine, State Univ. of Iowa, Iowa City. 

Previous studies reported that approximately 
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63% of choline placed in the intestine of the rat 
disappeared in 3 hours. None was lost during 4 
comparable period of in vitro incubation of choline 
mixed with rat intestine homogenate. These find. 
ings have been confirmed and observations ex. 
tended to the portal vein, thoracic duct, and 
hepatic bile concentrations of choline in the dog. 
In acute intestinal loops 25, 38 and 57% of choline 
disappeared in 1-, 2-, and 3-hour periods, re. 
spectively. Incubation of an excised loop con. 
taining choline showed no appreciable loss in 2 
hours. The reineckate method for choline deter- 
mination was used in the foregoing experiments 
and for determinations on portal vein blood. The 
microbiological method of Horowitz and Beadle 
was adapted to the estimation of choline in lymph 
and bile. In 5 dogs, portal blood choline concen- 
tration rose after 250 mg/kg were placed in the 
intestine. In 2 other dogs thoracic lymph choline 
concentration did not change with this dosage. 
This suggests that choline may be borne from the 
intestine by the portal vein rather than by the 
intestinal lymphatics. In 5 acute hepatic duet 
fistula dogs the volume rate of bile secretion in- 
creased nearly 2-fold and returned to pretest 
levels about 6 hours after intestinal administra- 
tion of 200 mg/kg. Bile choline concentration re- 
mained at about 1 mg/cc. The additional choline 
excreted by virtue of this volume change amounted 
to less than 1% of the choline administered. 


385. Effect of adrenalectomy, hypophysec- 
tomy and replacement therapy on allantoin 
excretion in rats. E. B. RoMANoFF AND C. 
Hunt (introduced by Hupson Hoaauanp). 
Worcester Fndn. for Exptl. Biology, Shrewsbury, 
Mass. 

A modification of the method of Archibald 
(J. Biol. Chem. 156: 121, 1944) permits the deter- 
mination of allantoin in 10 to 40 ugm/ml amounts 
in protein-free urine and blood serum filtrates. 
In a 4-hour urine collection from male, 80 gm, 
48-hour fasted, saline-maintained rats adrenalec- 
tomized 4 days before the experiment, the al- 
lantoin excretion is reduced to 3.66 + 0.10 mg/4 
hr/100 gm of rat compared to a mean leve! of 
4.72 + 0.09 mg/4 hr/100 gm of rat for non-ad- 
renalectomized 48-hour-fasted controls. The cor- 
responding serum allantoin levels were 2.28 + 
0.11 mg/100 ml and 1.86 + 0.05 mg/100 ml. ify- 
pophysectomized rats maintained on daily dvses 
of 12 to 15 wg equivalent of Armours LA-1A 
ACTH for 5 days before a 48-hour fast excreted 
allantoin at the same rate as adrenalectomized 
rats. ACTH in 0.25 mg and 1.25 mg doses increased 
excretion from the control level of 3.05 + 0.1 
mg to 4.39 + 0.31 mg and 5.18 + 0.26 mg/4 hr, 100 
gm of rat. These two dosages of ACTH were 
ineffective in increasing allantoin excretion when 
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given to hypophysectomized rats not maintained 
on the 12 to 15 ug of ACTH. Replacement therapy 
with either Upjohn’s Lipo-adrenal extract or 
Cpd. E Acetate restored allantoin excretion rates 
to normal in adrenalectomized animals. DOCA 
was ineffective. Intraperitoneally injected allan- 
toin precursors, uric acid, xanthine, hypoxanthine, 
guanine, adenine, adenosine, guanosine, DNA and 
PNA were converted equally well to allantoin by 
adrenalectomized and control rats. This suggests 
that the adrena! steroids, to produce their char- 
acteristic effects, act upon a nucleoprotein pre- 
cursor of allantoin. (Aided by a grant from the 
U.S. Navy, Contract N6ori 197,115.) 


386. Urinary corticosteroid excretion patterns 
before and following adrenalectomy. LOUISE 
P. RoMANOFF* AND GREGORY Pincus. Worcester 
Fndn. for Exptl. Biology, Shrewsbury, Mass. 
Urinary corticosteroid excretion patterns were 

determined by methods previously outlined (Fed- 

eration Proc. 11: 131, 1952) in 2 women prior to 
adrenalectomy and after adrenalectomy during 
medication with cortisone and hydrocortisone. 

Each individual before adrenalectomy excreted 

a characteristic array of substances. Following 

adrenalectomy and during cortisone therapy one 

individual appeared to excrete an almost identical 
array of substances, approximately 26 in number. 

In the second individual certain compounds ap- 

pearing before adrenalectomy were no longer ex- 

ereted during cortisone therapy and several new 
metabolites appeared. Certain reduction products 
of cortisone and hydrocortisone appear to form 
the principal metabolites of these corticosteroids. 

A description of these and other metabolites will 

be presented. (Aided by research grants from 

the U. S. Public Health Service (RG 736 (C)) and 
the U. S. Atomie Energy Commission (AT (30-1) - 

918).) 


387. Alveolar ventilation during shallow 
breathing. ALBERT Roos AND BERNARD 
Bercu.* Lab. of Thoracic Physiology, Dept. of 
Surgery, and Dept. of Physiology, Washington 
University School of Medicine, St. Louis, Mo. 
The recent work of Fowler et al. (J. Clin. In- 

vestigation 31 : 40, 1952) provides a tool for studying 

pulmonary ventilation, and of expressing un- 
evenness of this ventilation in a quantitative way. 

In this presentation their technique has been 

applied to a study of alveolar ventilation resulting 

from a reduction in tidal volume to half or less 
of the normal resting value. As variations in tidal 

Vohime become increasingly disturbing during 

shallow breathing, normal and abnormal persons 

Were trained to ventilate for 150-200 breaths at 

low tidal volumes, varying within narrow limits. 

Raies were kept constant, and a period of shallow 

breathing at room air preceded that of oxygen 
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breathing. The simultaneous records of expired 
gas flow and nitrogen concentration were used to 
obtain mean nitrogen concentration of each breath 
for 120-200 breaths. The effects of this shallow 
breathing upon unevenness of alveolar ventilation 
and upon dead space volume will be compared 
with those obtained during normal resting ven- 
tilation. 


388. Electrical responses to clicks recorded 
from eighth-nerve locations in monkey. 
Wa rer A. ROsENBLITH (introduced by S. 8S. 
StTevENsS). Massachusetts Inst. of Technology and 
Psycho-Acoustic Lab., Harvard Univ. 

Acoustic clicks evoke changes in potentials that 
can be recorded by wire electrodes at the eighth 
nerve in the cerebellopontine ‘angle. These po- 
tentials change in amplitude and latency with 
stimulus intensity. The earliest deflections occur— 
for clicks about 60 db above threshold—134 msec 
after the acoustic stimulus impinges upon the ear 
drum. In the presence of a simultaneous masking 
noise these neural potentials are reduced in am- 
plitude: as the intensity of the masking noise 
increases the neural response to a click decreases 
in size. If pairs of clicks are presented, the am- 
plitude of the response to the second of the pairs 
of clicks is a function of the intensity of the first 
click and of the time interval between the clicks 
(for time separations up to more than 100 msec). 
Cutting the nerve abolishes the later components 
of the response but leaves intact the interaction 
between the remaining responses to pairs of 
clicks. 


389. Collagenases. EUGENE D. RosENBLUM, 
WALTER TROLL AND Sou SHERRY (introduced 
by Martin B. Macut). May Institute for Med. 
Research, Jewish Hosp., Cincinnati, Ohio. 

All of the collagenases which have been de- 
scribed have been accompanied by proteolytic 
activity on other protein substrates. However, 
the protein, collagen, is resistant to most proteo- 
lytic enzymes. The specific requirements which 
will make a proteolytic enzyme a collagenase are 
still unknown. We have observed that both papain 
and ficin preparations have collagenase activity. 
The collagenase activity of these plant cathepsins 
is not demonstrable at pH’s near neutrality, the 
zone of optimal activity against their usual pro- 
tein substrates (including gelatin). However, it is 
evident over a pH range of 2-4.5, a zone where 
collagen undergoes a visible, reversible, physical 
change. There is a similarity of these findings to 
the action of papain and ficin on native hemo- 
globin. The optimal action of these enzymes 
against native hemoglobin appears to be at 4, 
a pH at which hemoglobin undergoes denaturation 
at room temperature. Little action is present 
against the native protein at pH 7-8, whereas urea- 





120 


denatured hemoglobin is optimally attacked by 
these enzymes in this pH range. These findings 
with native hemoglobin, are consistent with the 
view that its proteolysis by enzymes involves a 
preliminary denaturation. It is proposed that the 
collagenase action of papain and ficin similarly 
involves two steps; a non-enzymatic reversible 
alteration which renders the collagen digestible, 
followed by an enzymatic proteolysis. We are now 
investigating the action of the Clostridium his- 
tolyticum collagenase, which is able to digest 
collagen at neutral pH. Our studies are aimed at 
determining whether more than one step is in- 
volved in its action. 


390. Effect of histamine analogues on cuta- 
neous pain. Sot Roy RosentHau.* Inst. for 
Tuberculosis Research and Dept. of Preventive 
Medicine, Univ. of Illinois, Chicago. 

This paper presents further evidence that hista- 
mine or a histamine like substance is a possible 
chemical mediator for cutaneous pain. Compounds 
related to histamine and having aromatic, hetero- 
cyclic, nitrogen containing nuclei (pyridine, pyrid- 
izine, pyrimidine, pyrazine, quinoxaline, quino- 
line, pyrazole, thiazol, imidazol and nitrobenzene) 
were tested for their local anesthetic properties in 
guinea pigs and a certain number were tested for 
their pain producing properties in humans. The 
compounds have side chains of B aminoethyl, 
methyl, ethyl or substituted groups thereof. None 
of the imidazol derivatives tested had anesthetic 
properties, but many of the related compounds 
did, some approaching or surpassing the action of 
procaine. There was no absolute correlation be- 
tween the reported results of other standard 
histamine like activity tests of these compounds 
such as the guinea pig strip, cat’s blood pressure 
or gastric secretion and their anesthetic proper- 
ties. In isolated instances parallel results were 
obtained. 


391. Cortical action potentials evoked by 
acoustic stimuli: II. Intensity and fre- 
quency functions in monkey. Burton S. 
Rosner (introduced by J. C. R. LickiipEr). 
Dept. of Psychology, Yale Univ. and Psycho-Acous- 
tic Lab., Harvard Univ. 

Cortical action potentials evoked in monkeys 
by various acoustic stimuli change as a function 
of the frequency components and intensity of the 
stimulus and of the location of the recording 
electrodes. The latencies of the onset and of the 
first peak of the response generally decrease as 
stimulus intensity increases, whereas the ampli- 
tude of the response increases. The behavior of 
these intensity functions changes with the fre- 
quency components of the stimulus and with 
electrode location. The relation between onset 
latency and relative amplitude of response is also 
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a function of the frequency components of the 
stimulus. 


392. Neurological and EEG changes in mon. 
keys following x-irradiation of the head, 
J. Ross, 8. Leavitt anp E. A. Ho.ust (intro. 
duced by W. A. SELLE). School of Medicine, 
Univ. of California, Los Angeles, and Vet. Admin. 
Hosp., Long Beach. 

In a study of the role of the nervous system in 
radiation sickness, 3000 r or 6000 r doses of x-ir. 
radiation were delivered to the heads of monkeys, 
the rest of the body being shielded. Most of the 
6000 r group died in 2-3 days and the 3000 r group 
in 2-3 weeks. Except for early blood changes after 
6000 r, consisting of lympho- and eosinopenia, and 
initial neutrophile rise followed by fall, none of 
the generalized symptoms of radiation sickness 
resulted. In the head, conjunctivitis, anterior 
chamber hemorrhage, alopecia and cutaneous and 
mucosal ulceration occurred. With respect. to 
neurological changes, a general depression of 
activity progressed rapidly to preterminal coma 
in the 6000 r group and the same behavioral altera- 
tion appeared in the 3000 r animals a few days 
before death. Grand mal type seizures were ex- 
hibited by animals of both groups and, in the 
longer surviving 3000 r cases, spasticity and 
paralysis were encountered. In all animals, the 
pre-irradiation EEG pattern of 6-8/sec alpha 
activity at 50 uv was irreversibly changed to one 
of 2-4/sec waves at 100 wv. Spiking was frequent 
and typical seizure records were occasionally ob- 
tained. Upon autopsy, pronounced cerebral edema 
was present in the 6000 r group. Microscopic 
study should determine whether neural or vascular 
lesions were primary, but it is clear that, in higher 
doses than affect other organs, ionizing radiation 
can severely injure the brain. 


393. Phosphatases of the cell-surface of in- 
testinal cells. A. Rorustein, R. MEIER*. And 
T. Scuarrr.* Div. of Pharmacology, Dept. of 
Radiation Biology, Univ. of Rochester, School of 
Medicine and Dentistry, Rochester, N. Y. 

There was little or no direct absorption of 
glucose-1-phosphate from the intestine of the 
rat. However, the sugar phosphate and various 
other phosphate compounds were. rapidly hy- 
drolyzed in intestinal loops. One of the products, 
orthophosphate, could be almost completely re- 
covered in the luminal contents. The second 
product, glucose, was only partially recovered 
because of absorption of this substance from the 
intestinal lumen. The rate of hydrolysis of ylu- 
cose-1-phosphate was about the same in all parts 
of the small intestine and also was the same i0 
excised loops as in in vivo loops. In contrast the 
absorption of glucose was variable along the length 
of the intestine, and was markedly reduced in 
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xcised loops. When glucose-l-phosphate with 
P? incorporated was hydrolyzed, there was no 
equilibration of labeled phosphate with the phos- 
phate of the intestinal cells, indicating that the 
hydrolysis was not taking place in the interior 
of the cells. Nor was any phosphatase secreted 
into the lumen under the conditions of these 
experiments. Therefore it is concluded that the 
phosphatases concerned are bound on the surfaces 
of the intestinal cells. 


44. Hypothermia induced by blood refrigera- 

tion. C. H. Witi1am RuweE anv Ricwarp H. 
Horn.* Dept. of Physiology and Pharmacology, 
Univ. of Pittsburgh School of Medicine, Pitts- 
burg, Pa. 

Eighteen rabbits were cooled by cannulating 
the right carotid artery and jugular vein and 
allowing the animals to pump their own blood 
through an ice chamber. Intraperitoneal urethane 
was supplemented by ether inhalation as neces- 
sary. Records were made of blood pressure, pulse 
and respiration; temperatures were measured in 
the rectum and at the arterial and venous ends 
of the perfusion system. In 7 of 10 animals cooled 
to death, respiration failed before heart action; 
in 8 cases respiration and heart action ceased 
simultaneously. The average arterial and re¢tal 
temperatures at the time of death were 15.8°C. 
and 24.4°C., respectively, with ranges of 18.7°C. 
to 18.2°C. and 25.8°C. to 22.4°C. The time to 
death ranged from 1.8 hours to 4.8 hours, with 
an average of 3.3 hours. In 8 animals the experi- 
ment was terminated before death; 5 of these 
were partially rewarmed after attaining average 
arterial and rectal temperatures of 19.3°C. and 
2.4°C., respectively. Rewarming was carried to 
average arterial and rectal temperatures of 35.7°C. 
and 30.6°C., respectively, with good return of 
respiratory and circulatory activity before the 
atimals were sacrificed. In every case cooling 
resulted in progressive reduction of respiratory 
rate and amplitude, with eventual dissociation. 
In 16 animals, an early rise in blood pressure was 
followed by progressive reduction. In all animals 
the pulse rate declined progressively from the 
onset of cooling. Electrocardiographic studies 
showed gradual slowing of conduction without 
evidence of auricular or ventricular fibrillation. 


395. Effect of exercise on the left ventricular 
diameter recorded from an intraventricular 
gauge. Rosert F. RusHMeR, Ricuarp M. 
E.uis,* Dean K. Crystat* anp CiypE Wac- 
NER.* Dept. of Physiology and Biophysics, Univ. 
of Washington, Seattle. 

Changes in left ventricular diameter have been 
recorded continuously from a diameter gauge 
consisting of a coil (3 mm x 15 mm) fastened at 
one end to the inner surface of the left ventricular 
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wall. Sliding within the lumen of the coil was a 
steel stylus (15 mm long) attached to the septum. 
As the left ventricle filled and emptied, the stylus 
moved within the coil, producing variations in 
inductance which were recorded by a direct- 
writing galvanometer. Using standardized cali- 
brations, the left ventricular diameter could be 
measured to a fraction of a millimeter at any 
point during successive cardiac contractions. The 
patterns produced during the cardiac cycles re- 
sembled those obtained from a cardiometer with 
minor exceptions. Records of ventricular diam- 
eter were obtained from five dogs on successive 
days under various conditions including, a) re- 
clining-relaxed, b) reclining-alert, c) sitting, d) 
standing, e) walking 3 mph on a 314% grade and 
f) walking 314 mph on a 7% grade. Thus far, the 
complete series has been obtained on only one 
animal which remained active for 26 days. On 
7 different days the .response to exercise was 
highly reproducible, beginning with extreme 
tachycardia associated with progressive reduc- 
tion in diastolic and systolic diameter over a 
period of about 3 seconds. The heart rate then 
slowed and the diameter during systole and dias- 
tole fluctuated above and below the control levels 
throughout the remainder of the exercise period. 
(This investigation was supported by grants from 
the American Heart Association and from the 
National Heart Institute.) 


396. Effect of HGF on acidosis and lipids in 
intact and depancreatized dogs. J. Rut- 
MAN,* I. J. Pincus, L. BRown* anpb M. Scort.* 
Dept. of Physiology, Jefferson Med. College, Phila- 
delphia, Pa. 

The difference in the acidodic -condition of 
alloxan diabetic and depancreatized dogs has 
been attributed to a secretion from the alpha 
cells of the pancreas. Based on this work, it was 
thought reasonable to look for effects on the lipid 
constituents by this same secretion, now termed 
the hyperglycemic factor or HGF. In intact dogs 
which received a large single intravenous injec- 
tion of HGF, some changes were observed in the 
blood lipids. Control dogs, however, (receiving 
adrenaline or saline) showed similar results. Using 
depancreatized dogs, one group receiving no treat - 
ment, a second group receiving HGF daily and a 
third group receiving insulin daily over 3 to 8 
days, a drop was shown in the fatty acids and free 
and total cholesterol of the blood of the HGF 
group compared to the untreated group, but little 
difference from the insulin treated group. De- 
pancreatized dogs receiving a constant intra- 
venous infusion of HGF over 3 to 6 hrs also showed 
blood lipid changes which became insignificant 
when compared to suitable controls. No significant 
blood acetone changes with HGF could be demon- 
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strated. While blood lipid changes do occur with 
HGF, similar changes occur following small 
amounts of insulin. Since preparations of HGF 
may exhibit no obvious insulin effect, but by 
suitable study small amounts of insulin are demon- 
strable, we feel that the effects we have noted 
cannot be attributed to HGF itself but to insulin 
present in the preparations we used. (Aided by a 
grant from Eli Lilly Co.) 


397. In vitro utilization of 2-C-uracil and 
thiouracil. Rospert J. RutmMan,* ABRAHAM 
CaNTAROW AND Karu E. Pascukis. Dept. of 
Biochemistry and Div. of Endocrine and Cancer 
Research, Jefferson Med. College, Philadelphia Pa. 
In vivo experiments, to be reported elsewhere, 

have demonstrated that acetaminofluorene-in- 
duced hepatoma tissue incorporates 2-C'-uracil 
radioactivity into its nucleic acids in contrast to 
normal rat liver, and that both.normal and tumor 
rats convert 75% of the injected ureido carbon 
into respiratory CO. These reactions are now 
under study in vitro, and it has been found that 
the fixation of uracil C™“ into the nucleic acids of 
homogenates and slices occurs both in normal 
and neoplastic liver preparations. Similarly, C%O2 
production proceeds in both homogenates and 
slices, with normal tissue showing the greater 
activity. Although adequate for test purposes, 
whole tissue homogenates show a sharp loss of 
activity as compared to surviving slices, which 
approximate the in vivo rate of release of C™“QOc. 
Preliminary observations suggest a moderate in- 
hibition by thiouracil of the C“O2 formation from 
C-uracil by normal tissue homogenates, with 
no apparent reduction of tissue respiration. This 
inhibition is probably not due to catabolism of 
the thiouracil, since 2-C'4-thiouracil is much less 
active in forming CO: in this system. The effect 
of thiouracil on the fixation of uracil C™ into 
nucleic acids is complex, and may be related to 
the apparent fixation of C' from 2-C'*-thiouracil 
in the nucleic acid fraction. 


398. Oxidative enzymes in house fly mito- 
chondria. BERTRAM SackToR (introduced by 
LercH Cuapwick). Med. Labs., Army Chemical 
Center, Md. 

The oxidation of carbohydrate intermediates, 
with special emphasis on malic acid, was investi- 
gated with mitochondria isolated from the house 
fly, Musca domestica L. It was found that these 
sarcosomes have the following enzymatic ac- 
tivities: malic dehydrogenase; DPNH: oxidase; 
cytochrome ¢ oxidase; malic- and succinic-cyto- 
chrome ¢c reductase. Augmenting the mitochondria 
with DPN or cytochrome ¢ increased the malic- 
cytochrome c reductase and DPNHz2 oxidase ac- 
tivities, respectively. A comparative study of these 
mitochondria with whole thoracic homogenates 
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indicated that the above enzymatic activities, 
except malic dehydrogenase, are apparently cop. 
fined to mitochondria. 


399. Insulin as a growth hormone. Jayp; 
SALTER* AND CHARLES H. Best. Banting ani 
Best Dept. of Med. Research, Univ. of Toronto, 
Canada. 

The effect of insulin on the growth of hypophy. 
sectomized animals has not previously been stud. 
ied. Protamine zine insulin can, however, be 
given safely in increasing doses and when a(. 
ministered for 15 days to hypophysectomized rats 
caused a rapid increase in the total body weight 
and in the weights of the thymus gland, heart, 
kidneys and liver. The adrenal, testicular and 
thyroid glands remained atrophic. The gain in 
body weight induced by exogenous insulin was 
due to an absolute increase in fat, water and 
protein. Measurements and histological examina- 
tions of the epiphyseal disks showed that prota- 
mine zine insulin stimulated skeletal growth in 
the hypophysectomized rat. The widths of the 
disks in the insulin-treated animals were, on the 
average, double those of the hypophysectomized 
controls. In other experiments the effect of pitui- 
tary growth hormone was compared with that of 
insulin. Hypophysectomized rats treated with 
the former ate less food but gained the same 
amount of weight as comparable i1ats treated 
with insulin. Growth hormone induced a greater 
amount of bone growth than insulin. Carcass 
analyses revealed that the growth hormone- 
treated animals had less body fat and more body 
water than the insulin-treated rats. The amount 
of protein synthesized by the rats treated with 
pituitary growth hormone was not statistically 
significantly different than the amount synthe- 
sized by hypophysectomized rats treated with 
insulin. In the pituitary growth hormone study 
endogenous insulin was available. Since in the 
insulin study pituitary growth hormone was not 
present it is concluded that insulin may function 
as one of the growth hormones. 


400. Physiopathology of detoxification of 
pentobarbital sodium (Nembutal). S7Te.103 
C. SaMARAS AND NicHoLas Dietz, JR. (intro- 
duced by Frankuin C. McLean). Dep’s. 4 
Pathology and Biochemistry, Creighton (Univ. 
School of Medicine, Omaha, Neb. 

Because narcotics and hypnotics have :nany 
defects and contraindications, more fundamental 
research is desirable to increase their benc ficial 
uses and decrease their defects. Our observations 
are based on young, male Sprague-Dawley a'bino 
rats, which were individually caged and recvived 
Purina food and water ad libitum. All injec'ions 
were intraperitoneal, first on the right side, then 
on the left, ete. Seventy-eight rats were subdivided 
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into several groups, with one control for each 
experimental animal. We studied narcosis with 
ventobarbital sodium in normal rats, and in 
experimental rats previously injected intraperi- 
toneally with 2 ee of 2% trypan blue. Narcosis in 
the dye-injected animals was deeper and longer, 
reflexes were absent and the animals resembled 
earcasses. Recovery of the dye-injected rats was 
relatively very slow, and the picture generally 
was poor compared with the controls. The rats 
were rested 6 weeks to facilitate elimination of a 
considerable portion of the dye. Then pento- 
barbital sodium narcosis was repeated several 
times. We now found opposite results: narcosis 
was lighter and shorter in the dye-injected rats 
compared with the controls. These findings sug- 
gest that the reticulo-endothelial system (RES) 
is involved during pentobarbital sodium narcosis 
and detoxification. Initially the RES cells are 
presumably blocked by the trypan blue and 
therefore the detoxification hampered. After con- 
siderable elimination of dye the residual amount is 
perhaps just enough to stimulate the RES, with a 
resultant increase in detoxification rate. Histo- 
logical examinations and further experiments are 
underway. 


40l. Acceleration of development of methyl 
cholanthrene induced tumors by nerve sec- 
tion. ARTHUR SAMUELS (introduced by J. E. P. 
Toman). Dept. of Physiology, Univ. of Chicago, 
Chicago, Ill. 

In order to determine the influence of nerve 
supply on the development of methyl cholanthrene 
induced tumors, both sciatic nerves of 3 rats and 
the right sciatics of three others were sectioned. 
The normally innervated legs of the 3 animals 
together with 2 unoperated rats served as con- 
trols. After 3 weeks 0.5 mg of methyl cholanthrene 
was injected into the plantar surface of the feet of 
the 8 animals. Tumors appeared within 3 to 5 
months in the 8 denervated feet and within 7 to 
Ymonths in 7 of the innervated feet. Furthermore 
the tumors on the denervated feet usually re- 
mained larger even after a year from the time 
of injection. The earlier appearance of the tumors 
on the denervated feet probably cannot be at- 
tributed to altered blood supply, but other sec- 
ondary effects of damaged innervation have not 
been ruled out. Consequently a trophic effect of 
herve or nerve substance‘on carcinogenesis may 
be only tentatively postulated. It may be noted 
that Scharrer (Proc. Soc. Exper. Biol. & Med. 
1945: 60, 184) has shown the development of 
spont:ineous tumors in insects upon nerve section. 


relation of nitrate- 
ALEXANDER SANDOW AND 


42. Force-velocity 
treated muscle. 
George E. MauriE..o.* Dept. of Biology, Wash- 
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ington Square College of Arts and Science, New 

York Univ., New York City. 

Earlier work (KAHN AND SANDOow, Science 112: 
647, 1950) proves that at 25°C. frog sartorii in 
nitrate-Ringer’s yield a twitch tension that is 
several fold potentiated, and a tetanus tension 
somewhat augmented, over the corresponding 
outputs in chloride-Ringer’s. The present studies 
deal with massively stimulated isotonic tetani of 
frog sartorii at 0°C. recorded kymographically by 
means of a lever of low equivalent mass. The 
results are analyzed by means of Hill’s equation: 
(P + a)v = b(Po — P) in which P = afterload, 
P ) = maximal force producible by the muscle, 
b = a velocity which measures the rate of release 
of shortening energy, i.e. of work + shortening 
heat, a = shortening heat/cm of shortening, and 
v = shortening velocity during the initial linear 
portion of the myogram. At 0°C. contractions of 
nitrate-muscles are not potentiated. But the con- 
stants of Hill’s formula are different from those 
of chloride-muscles. For the latter (5 expers.): 
a/Po = 0.30 + 0.02, and b/ly = 0.37 + 0.03 sec™ 
(lo = standard length of muscle); for nitrate- 
muscles (8 expers.): a/Po = 0.47 + 0.04 and b/1lo = 
0.55 + 0.04 sec!. The increase in b/1lo may be due 
entirely to the increase in a/Po, in which case the 
mechanically available energy (represented by 
Pv) would be unchanged by nitrate at 0°, in 
accord with our failure to note nitrate-potentia- 
tion at this temperature. Other interpretations 
may be possible, but not likely, since we find no 
significant change in recorded value of v for the 
nitrate-muscles. These studies, together with pro- 
jected parallel research at higher temperatures 
should help to explain the mechanism of nitrate- 
potentiation as previously reported. (Aided by a 
contract between the Office of Naval Research, 
Department of Navy and New York Univ. (NR 
113-300) .) 


403. Fusion frequency, and kinetics of active 
state, in muscular tetanus. ALEXANDER SAN- 
pow AND GEoRGE E. Maurie.io.* Dept. of 
Biology, Washington Square College of Arts and 
Science, New York Univ., New York City. 
Records have been made, by the piezoelectric, 

cathode-ray oscillographic method, of isometric 

tension output of normal frog sartorii massively 
stimulated with tetanus shocks of varying fre- 
quency. This recording technique provides an 
exceedingly sensitive test for mechanical fusion, 
or its absence, in a tetanus. In general, the fusion 
frequency determined this way is much higher 
than when determined by means of ordinary 
mechanical levers: at 20°C., e.g. the fusion fre- 
quency is at about 120 shocks/sec, while conven- 
tional levers indicate this at about 50-60/sec. 
Our preliminary results show that at other tem- 
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peratures the fusion frequency is as follows: 2°, 
15-20/sec; 10°, 55/sec; 30°, 180/sec. These values 
are of interest since the period associated with 
each (less the duration of the latent period) es- 
sentially equals the duration for which the active 
state of the fundamental contractile components 
is, according to Hill, maintained at maximum 
intensity. Hence, according to our measurements 
the active state is fully maintained for durations 
approximately as follows: 2°, 40 msec (which is 
close to Hill’s determination) based on quick- 
stretch experiments on frog sartorii at 0°); 10°, 
11 msec; 20°, 4.5 msec; and 30°, 3.0 msec. These 
results will be discussed in relation to other aspects 
of the piezoelectrically recorded derivative of the 
tetanus output, e.g. relaxation kinetics, and to 
possible mechanisms of twitch potentiation, e.g. 
as determined by the nitrate ion. (Aided by con- 
tract between the Office of Naval Research, Dept. 
of Navy and New York Univ. (NR 113-300).) 


404. Factors affecting renal excretion of 
sodium and water in salt loaded rats. LEo 
A. SAPIRSTEIN, RoBERT W. GREENE,* WILLIAM 
S. WerL* anp Marcia R. HERRoLD.* Dept. of 
Physiology, Ohio State Univ., Columbus. 

Rats loaded with isotonic saline by the in- 
traperitoneal route begin to eliminate both sodium 
and water rapidly after a latent period of 4-5 
hours. This excretion is approximately isotonic. 
Hypophysectomy abolishes the latent period but 
decreases the rate of excretion of both water and 
sodium. The urine excreted by the salt loaded 
hypophysectomized rat is markedly hypertonic. 
Pitressin (50 mu/rat) provokes an immediate and 
striking diuresis and natriuresis when given at 
any time during the latent period in the salt 
loaded rat, the urine produced being hypertonic. 
When the loading saline is hypertonic, excretion 
of both sodium and water begins without any 
latent period. The urine obtained from salt loaded 
animals during the period of saline diuresis after 
adjustment to isotonicity produces diuretic and 
natriuretic responses similar to those obtained 
when isotonic saline alone is used as the loading 
solution. Urine obtained after salt restriction 
when made to isotonicity is markedly antidiuretic 
and antinatriuretic when compared with isotonic 
saline. The significance of these results in relation 
to the control of the extracellular fluid volume 
will be discussed. (Supported by the American 
Heart Assoc. and the Central Ohio Heart Assoc.) 


405. Priming the anestrous cat for reflex in- 
duction of ovulation. CHARLES H. SAWYER 
AND JOHN W. Everett. Sch. of Medicine, Univ. 
of Calif. at Los Angeles, Calif., Duke Univ. 
School of Medicine, Durham, N. C. and Vet. 
Admin. Hosp., Long Beach, Calif. 

The estrous cat does not ordinarily ovulate 
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spontaneously but only after neurogenic stimy. 
lation of the release of pituitary ovulating hor. 
mone at coitus. Mechanical stimulation of the 
vagina also evokes the ovulatory response in the 
estrous, but not in the anestrous animal. As , 
test subject for artificial stimulation of the hy. 
pophysis, the value of the cat is much reduced by 
its long intervals of anestrus between breeding 
periods. In an attempt to remedy this situation, 
12 anestrous female cats were treated with varying 
dosages of estradiol benzoate. Most of them gave 
behavioral evidence of estrus and responded ty 
mechanical stimulation of the vagina with the 
typical after-reaction, but none ovulated. Suitably 
weak dosages of pregnant mare serum gonado. 
trophin, PMS (Anteron), but did not induce 
estrus, and all 12 anestrous cats treated with 
estrogen and PMS failed to ovulate spontaneously, 
Five similarly primed animals, failing on vaginul 
stimulation to evince an after-reaction, also gave 
negative ovulation results. However, of 14 cats 
displaying after-reactions to vaginal stimulation 
following combined estrogen-PMS treatment, 
seven ovulated. The results indicate that the 
nervous-pituitary-ovarian conditions of the e- 
trous cat may be simulated by estrogen-PM$ 
priming, and that cats in such artificial estrus may 
be employed as favorable material in experimental 
studies on nervous control of the aden- 
hypophysis. 


406. Relationship of bioelectric phenomen 


to intravascular thrombus formation. 

Puitip N. SAwYER AND JAMES W. Pare (it- 

troduced by E. HarpENBERGH). Naval Mei. 

Research Inst., Bethesda, Md. 

In the course of a study of the evaluation o 
freeze-dried and fresh arterial grafts in dogs, 
the electrical potential differences across the 
wall of the normal artery, the freeze-dried gralt, 
and the fresh graft were measured. The p.d. of 
normal vessel walls is 2 to 5 mv and the intima is 
negative with respect to the adventitia. Fresh 
arterial segments, before they are implanted, 
have a measurable p.d.; freeze-dried grafts do not. 
Studies made of the changes which occur after 
grafts have been implanted show that freeze 
dried grafts reflect the p.d. of the recipient artery, 
while fresh grafts develop p.d.’s of their ow), 
usually of a periodic nature. In four of the ex 
periments in which fresh grafts were employed, 
the grafts showed a persistent positive intimal 
potential, and in these experiments intravasculat 
thrombi formed. No thrombi formed in vessels 
with fresh grafts which maintained a negative 
intimal potential nor in those with freeze-dried 
grafts. If one applies currents of physiologi¢ 
magnitude across a normal blood vessel, an i- 
travascular clot forms on the wall under the 
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positive electrode. Studies have also been made 
on the formation of intravascular clotting in 
mechanically injured arteries. Electrically shield- 
ing the damaged vessel with a polyethylene tube 
in order to prevent volume conduction results in 
a significant retardation of clot information in the 
injured vessels. 


407. Neurohypophyseal function in dehy- 
drated and adrenalectomized rats as indi- 
cated by hormone assay and neurosecretory 
activity. WitBuR H. SawYER AND WILLARD D. 
Rotu (introduced by F. L. Hisaw). Harvard 
Biological Labs., Cambridge, Mass. 

Birnie et al. (Proc. Soc. Exper. Biol. & Med. 70: 
83, 1949) reported an increase in antidiuretic and 
chloruretic activity in the serum of adrenalec- 
tomized rats. If this activity represents an increase 
in neurohypophyseal secretion it should be re- 
flected by a decrease in the amount of hormone 
stored in the gland similar to that seen after dehy- 
dration. The hormone content of individual rat 
pituitaries was determined by oxytocic assay for 
normal, dehydrated, adrenalectomized and sham- 
adrenalectomized rats. Dehydration for 10 days 
reduces the stored hormone from 0.219 + 0.019 to 
0.075 + 0.011 u/100 gm body weight. Staining of 
the hypothalamus and pituitary by Gomori’s 
chrome-alum hematoxylin technique for neuro- 
secretory material shows a parallel depletion of 
stored hormone. Adrenalectomy does not cause a 
depletion of stored hormone but an increase to 
0.330 + 0.039 u/100 gm after 2 weeks on regular 
diet and tap water. No detectable change in stain- 
ing colors. It therefore appears more likely that 
the increased antidiuretic activity observed in 
the serum of adrenalectomized rats represents a 
decrease in the rate of inactivation of the neuro- 
hypophyseal hormone (BrRNI£, Federation Proc. 9: 
12, 1950) rather than hypersecretion. The low 
blood sodium levels may actually depress secre- 
tion, explaining the apparent increase in stored 
hormone. 


408. Method for sampling and analyzing al- 
veolar Pcoo,. GEORGE A. SAxTON, JR. (intro- 
duced by Lewis Dexter). Harvard School of 
Public Health, Boston, Mass. 

In order to evaluate the adequacy of ventilation 
in patients with partial respiratory paralysis due 
to anterior poliomyelitis, a method for sampling 
and analyzing alveolar Pco, without increasing 
the work of respiration was sought. A system ot 
slow, continuous suction of a fraction of a patient’s 
expired air stream through an infra-red gas ana- 
lyzer was developed. It was evaluated by compari- 
Son with simultaneous arterial blood samples and 
comparison with simultaneous samples obtained 
by an automatic alveolar gas sampler of the Rahn 
type. The mean of 18 infra-red analyses of con- 
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tinuous-suction samples of alveolar Pco, was .8 
mm Hg above the mean of the arterial blood Pco, 
values, with a standard deviation of +3 mm Hg. 
Continuous-suction sampling yielded results aver- 
aging 1.4 mm Hg at 40 mm Hg above those ob- 
tained simultaneously with an automatic alveolar 
gas sampler in 20 determinations. It was concluded 
from these studies that continuous-suction sam- 
pling was reliable. This method proved to have 
the same limitations as any other in cases of ab- 
normally high venous admixture in the pulmonary 
circulation or cases with variable degrees of ven- 
tilation in different regions of the lungs. However, 
it proved itself more versatile than others, being 
applicable to subjects during natural sleep, anes- 
thesia, or exercise. 


409. Cortisone on the oxygen consumption of 
granulation tissue from rabbit. DANTE G. 
ScaRPELLI*, RatpH A. KNourr* AND CLIFFORD 
A. ANGERER. Depts. of Anatomy and Physiology, 
Ohio State Univ., Columbus. 

Classical studies on granulation tissue previ- 
ously treated with large doses of cortisone have 
been completed. Our interest is now directed to the 
possible metabolic mechanisms underlying the 
foregoing results. To date, 15 young, male, white 
rabbits, weighing 2.5-3.5 kg, were divided into 3 
groups relative to the manner in which the dermis 
was treated: a) untreated injured, 6) cortisone- 
treated injured, and c) untreated uninjured (con- 
trol) animals. Granulation tissue was produced 
by sterile removal of a 9 em?, depilated, dorsal skin 
to a depth of 0.035-0.050 in., by means of a Brown 
Electric Dermatome. The absence of hair follicles 
was considered indicative of sufficient penetra- 
tion into the dermis. After the operation the area 
was covered with sterile, vaseline gauze and a 
plaster cast. Treated animals received 25 mg cor- 
tisone acetate/day starting 3 days prior to injury. 
All animals were sacrificed 6 days after the opera- 
tion. The granulation tissue or dermis was care- 
fully dissected from the hypodermis. The respira- 
tion of these tissues was determined by the 
Warburg technique. The tissue was studied in 
Krebs-phosphate solution (pH 7.35) at 37.5°C. The 
results for the previously designated groups were 
expressed as Qo, (—mm* O:/hr/mg dry wt): a) 
—1.34 + 0.06, b) —0.45 + 0.03, c) —0.27 + 0.02. 
Thus a gave an increase of 396% and b 66% when 
compared with their controls (c). Cortisone given 
under these experimental conditions depressed 
the respiration of granulation tissue by 66%. 


410. Effect of increased CQO, concentrations on 
flicker fusion frequency and alpha block- 
ing time. K. E. ScHAEFER AND CHARLES 
Carey (introduced by E. S. MenpEzson). U.S. 
Naval Med. Research Lab., New London, Conn. 
Ten subjects were exposed to concentrations of 
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1.5, 3.4, 5.4 and 7.5% COs over a period of 20 
min. Ten minutes were allowed for dark adapta- 
tion. During this time a steady state in respiration 
was usually reached as indicated in respiratory 
min volume and alveolar CO2. FF threshold was 
then measured with a Krasno-Ivy meter. EEG 
records were taken from 4 leads using a 6 channel 
Grass instrument. Light stimuli of constant 
brightness and 10 sec duration were applied at 
least 3 times during 1 exposure. Results indicate 
that concentrations of 5% CO, and higher produce 
a significant drop in FFF, a decreased qualitative 
blocking effect and an increased alpha blocking 
time. 


411. Effects of d-Amphetamine on the electro- 
encephalogram of the dog. WILLIAM ScHAL- 
LEK AND DoNnaLp Watuz.* Dept. of Pharmacology, 
Hoffmann-La Roche Inc., Nutley, N. J. 

In the study of central stimulant drugs it is 
important to distinguish between the action of 
convulsive stimulants such as picrotoxin and non- 
convulsive stimulants such as d-amphetamine. 
These two drugs have markedly different effects 
on the EEG of dogs prepared under Thiopental 
anesthesia and then immobilized with deca- 
methonium. The primary effect of picrotoxin (0.5 
mg/kg, i.v.) is to increase the amplitude of the 
EEG;; this increase occurs in the form of intermit- 
tent high-voltage ‘bursts,’ separated by ‘flat’ 
periods showing no electrical activity. The pri- 
mary effect of d-amphetamine (5.0 mg/kg, i.v.) is 
to increase the frequency of the EEG; this increase 
is accompanied by a decreased amplitude. These 
changes are progressive rather than intermittent; 
the maximum effect is reached within the first 
hour. To determine whether these changes are a 
true measure of the central stimulation that is 
sought with d-amphetamine, we investigated the 
EEG’s of trained, unanesthetized dogs. When 
these dogs are gently roused from sleep and then 
fully alerted, there is a progressive rise in the 
frequency of the EEG, accompanied by a decrease 
in amplitude. When d-amphetamine (0.01 mg/kg, 
i.v.) is injected, there is an increase in motor ac- 
tivity, the peak effect being reached within the 
first hour. At the same time there is an increase 
in the frequency of the EEG. Evidently the effects 
of d-amphetamine on the EEG parallel its effects 
on behavior. 


412. Theoretical and experimental evaluation 
of the time-concentration curves obtained 
by the Hamilton Method. PER ScHAMBYE 
(introduced by Maanus I. GrREGERSEN). Dept. 
Spec. Pathol., Royal Veterinary College, Copen- 
hagen, Denmark. 

The validity of the time-concentration curves 
for calculating circulation times and cardiac out- 
puts depends upon the extent to which they repre- 
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sent the true distribution of dyed blood within 
the vessel. If the axially flowing blood, which js 
cleared of dye more rapidly constitutes too great 
a proportion of the samples collected the decrease 
in the dye concentration will be too great, but it is 
not known how much this is counteracted by the 
early recirculation of dyed blood. It will be shown 
that if the blood flow follows the laws for laminar 
flow of an homogenous liquid through a cylindrical 
tube, the descending limb of the curves should be 
hyperbolic and not linear. By applying formulae 
derived for such an ideal flow, time-concentration 
curves can be constructed which suggest that the 
cardiac outputs, calculated by linear extrapolation 
of the experimental carotid curves, are about 10% 
too large, which is in accordance with the observa- 
tions of McIntyre et al. (Circul. 4: 552, 1951). 
‘Portal curves’ calculated by the same formulae 
deviated only from the experimental portal curves 
in a manner which can be explained by the branch- 
ing of the vascular system and the principles of 
the calculation. 


413. Spread of electrical activity in the man- 
malian ventricle. ALLEN M. ScHer*, RicHarp 
R. Paton* anp ALLAN C. Youna. Dept. of 
Physiology and Biophysics, Univ. of Washington 
School of Medicine, Seattle. 

The electrode and procedures for multiple depth 
recording from cardiac muscle (Federation Proc., 
11, 1952) have been modified to facilitate accurate 
time measurement and to eliminate errors in- 
troduced by movement of the multipolar needle 
electrode inherent in serial recording. A sixteen 
channel oscilloscope is now being used to record 
simultaneously from all electrode leads. A limb 
ECG and a fixed time reference are also recorded 
and a timing signal is fed into all channels from a 
master oscillator. Distances between electrode 
types are measured electronically to 10 uw. A study 
of the activation of the interventricular septum 
has been initiated. Electrodes inserted perpen- 
dicularly into the septum along the course of the 
anterior descending branch of the left coronary 
artery for a depth of 7-10 mm show frequent re- 
versals of direction of spread, with little time 
difference from within outward. Explorations of 
the septum with electrodes oriented in an :pex- 
base direction is proceeding at present. 


414. Cutaneous responses to sympathetic 
amines and blockade interpreted in terms 
of a biochemical hypothesis. ALFRE) A. 
Scotter. Dept. of Physiology, Univ. of Ili/nois 
College of Medicine, Chicago. 

The vascular bed in the skin of rabbits was 
shown to a) constrict to a greater extent ‘o |- 
epinephrine than to l-norepinephrine, and b) the 
responses of both amines were reversed b di- 
benzyline epinephrine to a greater extent ‘han 
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norepinephrine. The same vessels, therefore, pos- 
sess excitatory and latent inhibitory properties; 
the actions of both amines differing only in quanti- 
tative respects. A satisfactory explanation for 
these observations is not provided in current 
receptor-mediator theories. On the basis that all 
vascular smooth muscle have a common embryo- 
logical origin and similar structure and function, 
it is reasonable to believe that their biochemical 
composition and organization are basically simi- 
lar. Modern concepts of intracellular metabolism 
assign this role to enzymatic inter-relationships. 
Hence it is postulated that epinephrine, norepi- 
nephrine and related amines combine with some 
specific enzyme group (presumably a catechol 
amine oxidase) and are metabolized through two 
routes, one ending in the production of a trigger- 
ing substance responsible for contraction, the 
other in the production of a substance which with- 
draws energy from the contractile mechanism 
during its formation, causing passive relaxation. 
The factors which determine the predominance of 
one metabolic route over the other are those which 
modify any enzymatic reaction, viz: pH, substrate 
concentration, specific electrolyte ions, etc. Thus, 
the different chemical environments in the dif- 
ferent body sites locally modify the metabolic 
paths available to the amines. This schema per- 
mits reasonable explanations for both established 


and bizarre responses of tissues to sympathetic 
amines and avoids the restrictions, inadequacies 
and contradictions imposed by fixed receptor con- 
B cepts. 


415. Environmental factors and renal func- 
tion in the frog (Rana catesbiana). BopiL 
Scumipt-NIELSEN AND Roy Pu. Forster. Duke 
Univ., Durham, N. C., Dartmouth College, Han 
over, N. H., and Mount Desert Island Biological 
Iab., Salisbury Cove, Maine. 

The renal function of bullfrogs was studied 
during exposure to a) cold and to b) dryness, two 
ecological factors which the bullfrog encounters 
in its normal habitat. Furthermore, c) urea 
clearances were studied to determine how these 
compare with glomerular filtration rates and renal 
plasma flows. a) Exposure to dryness results with- 
in % to 1 hour in a decreased urine flow which is 
associated with both decreased glomerular filtra- 
tion rate and increased tubular water reabsorp- 
tion. This suggests that the sites of antidiuretic 
action include the afferent glomerular arterioles 
as well as the renal tubules. b) When suddenly 
chilled to 2-5°C. the frog submerges arrests 
respiratory movements, and remains motionless. 
No urine is formed for the first 12-18 hours, and 
the body weight increases as a result of the osmotic 
Water uptake through the skin. After this period 
the animal rises to the surface and urine formation 
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again commences, but at a slower rate than before 
the cooling. The glomerular filtration rate is re- 
duced to about 9 that at room temperature. 
The tubular water reabsorption is low, most of 
the creatinine u/P ratios being under 2. c) Urea 
clearances were, in 112 clearance periods, con- 
sistently 4 to 10 times higher than the exoge- 
nous creatinine clearances (filtration rates). This 
confirms the view that urea is actively secreted 
by the renal tubules of the frog. However the urea 
clearances were only 14 of the maximal PAH 
clearances. Whether urea clearances are lower 
than PAH clearances because of back-diffusion of 
urea, subsequent to secretion, or because urea 
has a low 7’, value has not been resolved. 


416. Radial sheet presentation of stereovector 
electrocardiographic data. Orro H. Scumirt. 
Depts. of Zoology and Physics, Univ. of Min- 
nesota, Minneapolis. 

Spatial vector electrocardiographic data is of 
little value unless it can be presented to an ob- 
server in a form which is readily perceived and 
which conveys most of the information in simple 
intuitively acceptable terms. The simple 8.V.E.C. 
pattern meets most of these requirements. It 
presents a three lobed pattern in space which is 
readily interpreted in terms of the space vector 
components and gives a space form which is very 
sensitive to changes in relative timing and in- 
tensity response in different regions of the heart. 
If the S.V.E.C. pattern is provided with ap- 
propriate time modulation it also gives a clear 
record of the absolute timing and sequence espe- 
cially in the rapidly changing periods. There is 
some difficulty, however, in preserving the concept 
of the instantaneous radial vector in interpreting 
these patterns. While the observer knows that 
every point on the 8.V.E.C. trace represents the 
instantaneous position of the radial vector tip, 
the absence of the radius vector itself obscures 
this feature. By relatively simple modulating 
means, the cathode ray beams of the stereovector 
oscilloscope can be made to trace out the instant 
to instant radial vectors, thus presenting the 
original 8.V.E.C. data with radii shaded in to 
form curved sheets with ribs which point out the 
vector direction at each instant. (This work is 
supported in part by grants from the USPHS.) 


417. Relation of pulse pressure to cardiac 
stroke volume. T. G. SCHNABEL, JR.* AND 
Isaac Starr. Dept. of Therapeutic Research and 
Dept. of Medicine, Univ. of Pennsylvania School 
of Medicine, Philadelphia. 

Utilizing the preparation described by Starr et 
al. (Circulation 1, 1073, 1950) over 300 pressure 
pulse curves have been recorded in the central 
and peripheral vessels of cadavers when systole 
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was simulated. This preparation permits a study 
of pressure pulse curves resulting from a known 
stroke volume injected into the cadaver under 
varying conditions. Because pulse pressure can 
be easily measured in the clinic we have been much 
interested in studying the relation between pulse 
pressure and cardiac output found in our experi- 
ments. Data is to be reported on 120 pulse pressure 
records obtained in 6 cadavers, aged from 43-74 
years, in which blood was used as perfusing fluid. 
Estimations of stroke volume have been secured 
by applying to our data the original pulse pressure 
method of Erlanger and Hooker, and other more 
refined methods of estimating stroke volume from 
pulse pressure or pressure pulse curves. The re- 
sults show a close relation between actual stroke 
volume and pulse pressure under many condi- 
tions, but the slope of the regressions may differ 
in different subjects. In certain conditions such as 
severe shock, or when greatly increased padding 
on the mallet results in a soft ‘systolic’ blow, 
marked discrepancies occurred. By adjusting the 
estimation of stroke volume for the age and size 
of subjects, and for height of diastolic pressure, 
the error of the estimate can be considerably 
reduced. (Aided by a grant from the USPHS.) 


418. Action of Serotonin (5-hydroxytrypta- 
mine) on vagal afferent impulses in the cat. 
Jina A. SCHNEIDER AND FREDRICK F. YONKMAN 
(introduced by W. W. SwInGLe). Research 
Dept., Div. of Macrobiology, Ciba’ Pharmaceuti- 
cal Products, Inc., Summit, N. J. 

In the cat an intravenous injection of Serotonin 
causes an abrupt fall in blood pressure, accom- 
panied by bradycardia and respiratory arrest, 
suggesting a von Bezold reflex (PAGE, CoMROE). 
A secondary fall or occasionally a secondary rise 
in blood pressure follows; bradycardia disappears 
and respiratory stimulation occurs. According to 
Freiburger, Page and others the depressor action 
can be abolished and a pressor response will follow 
ganglionic blockade, cocainization, atropinization 
combined with vagotomy. Using the technique of 
isolated heart perfusion we could show that 1-3 
y of Serotonin in the cat heart caused a pronounced 
increase in heart rate, an increase in coronary flow 
and an increase in contractile force, which, in 
sensitive hearts, can result in persistent systolic 
contraction. These results suggest that in the in- 
tact cat Serotonin causes vagal reflexes which 
mask its stimulating effects. Direct evidence of 
the influence of Serotonin on vagal afferent im- 
pulses was obtained from the studies of the stretch 
receptors in the lungs, as derived from single 
vagus fibers, according to the technique of Bein 
and Helmich. After injection of Serotonin (50- 
100 +/kg, i.v.) spontaneous respiration stops in 
expiratory position; an increasing number of im- 
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pulses can be recorded although apnea persists, 
Later tachypnea develops in spite of increased 
vagal activity, suggesting central respiratory 
stimulation. Increase in rate of impulses after 
Serotonin can also be observed in the open chest 
animal under artificial respiration. The effect of 
local anesthetics and ganglionic blockers on the 
Serotonin-induced stimulation of stretch receptors 
will be discussed. 


419. Behavioral changes following paleocor. 
tical injury in rodents, carnivores and 
primates (motion picture, sound-color), 
LEON SCHREINER AND ARTHUR KLING (intro- 
duced by A. V. Wotr). Army Med. Service 
Grad. School, Washington, D. C. 

This film illustrates some features of altered 
behavior observed in agoutis (Central American 
rodents), cats, lynxes and monkeys after injury 
of the amygdala, pyriform cortex and adjacent 
structures. Characteristics of postoperative be- 
havior common to all preparations include: a) 
increased activity in response to visual stimuli, }) 
exaggerated oral behavior, c) relative docility and 
d) a state of hypersexuality. Although these 
changes are presented individually, it is under- 
stood that, in effect, they are closely interrelated. 
Acting together, they appear to exert their most 
obvious influences upon affective behavior and 
sexual activity. The lesions precipitate changes in 
affect toward greater docility. This is shown pri- 
marily as failure of the preparations to exhibit 
‘normal’ fear responses, escape activity and ag- 
gressive behavior, when placed in unrestricted 
association with other animals, and secondarily 
as transient augmentation of pleasure responses 
and a concomitant reduction in reactivity to 
noxious stimuli. Sexual activities are intensified 
and contain elements not usually present in un- 
operated forms. Given access to other animals, 
the male preparations display hypersexual ac- 
tivity for long periods of time and with equal 
intensity in the presence of either males or females 
of their own and other species. Several cats dis- 
playing behavioral changes typical of the ‘post- 
amygdalectomy’ syndrome sustained subsequent 
injury of the hypothalamic ventromedial nuclei. 
The resultant changes in behavior, namely loss 
of hypersexual activity and induction of savage- 
ness, are demonstrated. The surgical approach 
together with examples of lesions which precipi- 
tate above changes in behavior are included. 


420. Filter paper chromatography of hydroly- 
sates of rat serum proteins fractionated by 
filter paper electrophoresis. JuLIus ScHU!.12," 
Wi.u1aM Jamison* AND Harry Suay. Samuel 8. 
Fels Research Inst., Temple Univ. School of 
Medicine, Philadelphia, Pa. 
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When one plots the known molecular ratios of 
the amino acids of serum albumin and serum 
gamma globulin against the R; values in phenol 
of each amino acid, the different profiles obtained 
reflect the gross amino acid character of each 
protein. The serum of normal rats were, there- 
fore, electrophorized on paper, the five major 
groups cut out, the proteins eluted with 25% HCl, 
hydrolyzed; the hydrolysates freed of acid was 
yophilized, and taken up in 10% isopropanol. As a 
survey method, each hydrolysate was chromato- 
graphed simultaneously against 80% phenol in 
water for 6 hours and developed with ninhydrin. 
The streaks were then read in a densitometer as 
1 em intervals from the origin to the solvent line. 
Aplot of the density vs. Rr gave the profile of the 
amino acids in the hydrolysate. Aliquots of the 
same hydrolysate show good reproducibility run 
together or at different times. In general, the 
profiles may be arbitrarily divided into the di- 
carboxylic acid, the glycine-serine, the threonine- 
alanine and the branched chain-aromatic areas. 
The proportion of these areas show a general 
similarity but differences are apparent for each 
electrophoretic component even to the naked eye; 
however, in some cases the same component has 
been found to differ in two different rat sera. 
Factors influencing the possible variations in 
amino acid composition of electrophoretic serum 


components will be discussed along with other 
supportive data obtained with modifications of 
the above technique. 


421. Renal tubular reabsorption of acetoace- 
tate in the normal dog. Louis ScowaB* AND 
Wituiam D. Lotspeicu, Dept. of Physiology, 
College of Medicine, Univ. of Cincinnati, Cin- 
cinnati, Ohio. 

The renal excretion of acetoacetate has been 
studied in experiments on three female dogs. 
Acetoacetate was measured in plasma and urine 
by aniline citrate decarboxylation in Warburg 
vessels. Its filtration, reabsorption and excretion 
were deterinined utilizing the creatinine clearance 
as a measure of glomerular filtration rate. It has 
been shown that acetoacetate is a ‘threshold sub- 
stance,’ appearing in significant quantities in the 
urine only when the filtered load exceeds approxi- 
mately 0.0125 mEq/kg/min. A maximal rate of 
reabsorption (7’m) (0.02 mEq/kg/min) is reached 
at a filtered load/7'm ratio of approximately 1.5, 
resembling the reabsorption curve of amino acids 
in this respect. The acetoacetate reabsorption 
curve shows an interesting characteristic: in- 
Stead of maintaining a fixed reabsorptive rate at 
filtered load/7'm ratios in excess of 1.5, the reab- 
Sorptive rate gradually declines from its 7m 
value with increasing loads. Extrapolation of 
this reabsorption curve would indicate a cessation 


AMERICAN PHYSIOLOGICAL SOCIETY 


129 


of reabsorption at a filtered load/7'm ratio of ap- 
prox 6. The significance of this declining rate of 
reabsorption is discussed. Evidence is presented 
which excludes a competitive reabsorption of 
beta hydroxybutyrate as a possible cause. (Sup- 
ported by a grant from the Life Insurance Med. 
Research Fund.) 


422. Influence of thyroid hormone on skeletal 
muscle performance. NEENA B. Scuwartz* 
AND ALLEN LeEIN. Dept. of Physiology, North- 
western Univ. Med. School, Chicago, IIl. 

To 3 groups of 5 or 6 rats each, the following 
were administered daily for 14 days: a) control 
group, 1 ml normal saline subcutaneously; b) 
hyperthyroid group, 50 ugm p,L-thyroxin subcu- 
taneously; c) hypothyroid group, 0.05% propyl- 
thiouracil in the drinking water. On the 15th day, 
35 mg barbital/100 gm were administered, the 
sciatic nerve sectioned, and the Achilles tendon 
connected to a myograph which recorded isometric 
contractions optically. Rate of oxygen consump- 
tion was measured for each rat before, during, and 
following a 15-minute period when the gastrocne- 
mius was stimulated directly (supermaximal con- 
denser discharges at 40/sec) for 5-second intervals 
alternated with 5 seconds of rest. Whereas the 
muscles of the hypothyroid group produced fused 
contractions throughout the stimulation periods, 
the control group yielded moderate clonus begin- 
ning after about 25 isometric contractions, and the 
hyperthyroid group exhibited marked clonus first 
appearing after about 6 contractions. In all groups, 
the mean tension in consecutive 5-second contrac- 
tions fell initially and then approached a plateau, 
which was higher for the hypothyroid animals, 
and lower for the hyperthyroid animals, than for 
the controls. Economy, defined as tension-time 
(kilogram seconds)/unit volume of oxygen con- 
sumed above the resting level for the last 10 min- 
utes of the stimulation period, was highest for the 
hypothyroid group, lowest for the hyperthyroid 
group, while the controls were intermediate. 
(Supported in part by a research grant (G-3469) 
from the Natl. Insts. of Health, Public Health 
Service.) 


423. Response pattern of sensory endings in 
the tooth of the cat. Dona.p Scort, JR., F. 
R. SHrorr* anp A. B. GaBEL.* Dept. of Anat- 
omy, Univ. of Pennsylvania School of Medicine 
and Dept. of Operative Dentistry, Univ. of Penn- 
sylvania School of Dentistry, Philadelphia. 
Histological evidence of sensory endings in 

teeth has identified various structures as the func- 

tional receptor units. Recent studies by Powers 
have shown terminal loops of sensory neurons in 
the predentin and dentin of human teeth but no 
differentiation of type was found which might 
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correspond to the response to separate modalities. 
Preliminary physiological experiments have been 
made on cats by drilling small burr holes of vary- 
ing depths in the large canine teeth and exploring 
the base of each hole with fine platinum wire re- 
cording electrodes. Stimulation by hot air, ice 
water, and touch was applied to the surface of the 
tooth and the response recorded on a cathode 
ray oscilloscope. The pattern of activity from 
any given point showed single unit spikes of 
several discrete heights indicating the presence of 
a small number (usually less than 10) of active 
endings. Although all three forms of stimulation 
were applied to each tooth, no single point was 
found which showed response to more than one 
modality. No response was obtained from elec- 
trodes placed in the thickness of the enamel but 
maximal activity was found from points approxi- 
mately half way through the dentin. (Aided by a 
grant from the American Dental Association.) 


424. Prevention of hemorrhagic shock by 
dextrans. Ropert E. Semp.e (introduced by 
JaMES CAMPBELL). Banting and Best Dept. of 
Med. Research, Univ. of Toronto, Toronto, 
Canada. 

Dogs under Nembutal anesthesia were bled 
rapidly through a cannulated femoral artery until 
respiration ceased. Following the method of Wal- 
cott, 25% of the hemorrhaged blood was immedi- 
ately reinjected. The blood withheld from the 
animal was replaced by infusing an equal volume 
of one of the dextran preparations under investi- 
gation. Infusions were started at varying times 
after hemorrhage. In some experiments saline was 
substituted for dextran, and in others transfusion 
therapy was omitted. Observations were made on 
blood pressure, heart rates and on blood and 
plasma volumes. Samples of blood were analyzed 
for dextran, protein, NPN and hemoglobin. The 
amount of dextran excreted in urine was deter- 
mined. Untreated animals died 4-8 hr after hemor- 
rhage. Dextran infusions given immediately after 
hemorrhage resulted in permanent survival, and 
when given up to 2.5 hours after hemorrhage 
resulted in survival for at least 24 hours. The 
dextran infusion immediately restored heart rate, 
blood pressure and blood volume to near control 
ranges and these values were maintained per- 
manently when the animal survived. Dextran 
remained in the blood for periods of time that 
varied with the mean molecular size of the dex- 
tran used. The proportion of infused material 
excreted in the urine also varied with the type of 
dextran used. No change was observed in the char- 
acter of the circulating red blood cells but a de- 
crease in hemoglobin concentration of the blood 
was noted that was greater than could be ac- 
counted for by hemodilution alone. (Supported 
by Defence Research Board of Canada.) 
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425. Decomposition products of diphospho. 
pyridine nucleotide inactivated by ultra. 
violet light. Maria SERAYDARIAN AND ARTHUR 
I. Conen (introduced by Davip Rapport), 
Dept. of Physiology, Tufts College Med. School, 
Boston, Mass. 

It has been shown by Warburg and Christian 
that diphosphopyridine nucleotide (DPN) loses 
its coenzyme function as a result of ultraviolet 
irradiation. We have found that 2 hours’ irradia. 
tion of a 1 X 10-‘ m solution of DPN results in 
complete loss of the coenzymatic activity, as as. 
sayed in the alcohol dehydrogenase system. The 
decrease of optical density at 260 my after 2 hour’ 
irradiation was 8-15%. As indicated by the orcinol 
reaction, there was a disappearance of 50% of the 
total ribose after irradiation for this period of 
time. There was no formation of adenosine-- 
phosphate, nor was there any formation of inor. 
ganic phosphate. However, 36% of the total phos. 
phate was hydrolysed by 1 N acid in 7 minutes, 
indicating that the splitting of the DPN moke- 
cule left intact a terminal pyrophosphate group. 
4.5 X 10-5 moles of the irradiated DPN was 
passed through a column of 200-400 mesh Dowex- 
1 Clk anion exchange resin. The major fraction, 
approximately 3 X 10-5 moles, was eluted with 
.01 n HCl in .02 m NaCl and identified as adenosine 
diphosphate by the amount of 7 minute hydro- 
lysable phosphate and by incubation with Korn- 
berg’s potato pyrophosphatase, followed by in- 
cubation with Schmidt’s adenylic deaminase. The 
identification of other breakdown products will be 
discussed. 


426. Penetration of intact frog nerve by ions 
and sucrose. ABRAHAM M. SHANES AND Morris 
D. Berman.* Natl. Insts. of Health, Bethesda, 
Md. 

This study is concerned with the kinetics of 
ionic exchange—potassium for sodium, Cl* for 
the inactive ion—and of the diffusion of Natl 
and of low concentrations of C™ labeled sucrose 
into and out of the sciatic nerves of Rana pipiens 
and Rana catesbiana. The nerve ‘space’ occupied 
by chloride is greater than for sucrose but equal 
to that of the potassium replacing sodium in the 
medium. This is consistent with the additional 
finding that the osmotic effectiveness of sucrose 
(or glucose), added in excess to Ringer’s, is greater 
than an equivalent excess (according to freezing 
point data) of NaCl or KCl. Replacement of only 
4 of the sodium content of the medium with potas- 
sium does not affect the water balance o/ the 
nerves, whereas complete replacement causes 4 
large uptake of the medium. Exit of the experi- 
mental agents from nerve occurs in two st:ges: 
an initial, smaller, rapid one succeeded by 4 
larger prolonged one. These observations are con- 
sistent with the view that the extracellular space 
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js at least a 2-phase system. The fast component 
appears accounted for by the sheath (epineurium), 
the slow component by the fiber-containing core. 
On this basis, the diffusion and exchange coeffi- 
cients of the core are estimated to be about 1400 of 
the values for free aqueous diffusion. 


427. Observations on human follicular ova. 
LanvruM B. SuHetries. Dept. of Obstetrics and 
Gynecology, College of Physicians and Surgeons, 
Columbia Univ., New York City. 

Ova have been aspirated from follicles of ovaries 
immediately upon removal or in situ with syringe 
and 18 ga needle. Largest number of ova obtained 
from 1 ovary has been 16. After semen has been 
added to the follicular fluid containing the ova 
at 37°C., partial dissolution of the cumulus and 
corona cells occurs. When pieces of homologous 
tubal mucosa are also added, denudation is com- 
plete or almost complete in less than 3 hours. Con- 
trol ova fail to show this phenomenon in 11 hours. 
Greatest outer diameter of zona pellucida of living 
ova studied has been 130 u. Zona pellucida, vitel- 
line membrane, perivitelline space, cytoplasm, 
nucleus, nucleolus and polar body when present 
can be clearly seen. Upon slight agitation, move- 
ment of vitellus within zona and polarity are easily 
demonstrated. Spermatozoa immediately ‘sur- 
round cumulus and corona, and after denudation 
they cover surface of zona completely. Spermato- 
20a are not attracted to the egg by trophic action, 
instead, they come in contact with it through 
chance, i.e. they may swim in closest proximity 
and pass by ovum. Having once touched the egg, 
the vast majority of spermatozoa remain in con- 
tact with it. With hundreds of heads against zona 
at right angles or nearly so, tails moving vigor- 
ously, ovum is often rotated in clock-wise direc- 
tion. A number of spermatozoa have been clearly 
observed penetrating entire thickness of zona, 
with tip of head against vitelline membrane and 
tail still attached. An area of comparatively 
higher translucense surrounds the head in zona. 


428. Quantitative evaluation of radiocardio- 
gram. REGINALD A. SHIPLEY, Ricuarp E. 
CuarK,* DanireL LieBow1Tz* anp Jack Krou- 
MER.* Radioisotope Unit, Crile Vet. Admin. 
Hosp., and Depts. of Medicine and Radiology, 
Western Reserve Univ., Cleveland, Ohio. 

Tracings, similar to those reported by Prinz- 
metal, were obtained with a wide-angle scintilla- 
tion counter placed over the heart, and with 4 
microcuries of I'*! albumin injected as tracer. 
The recording device consisted of a rapidly react- 
ing rate-meter connected to an Esterline-Angus 
recorder. The distance between the peak of the 
first hump of the tracing and the second, after 
correction for overlap, represents mean lung time. 
In 24 normal subjects this averaged 5.8 seconds, 
and in 14 cardiacs with mild decompensation, 12.3 
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seconds. There was no overlap. The prolongation 
in decompensation may be interpreted to represent 
either reduced cardiac output, increased lung 
blood volume, or a combination of the two. The 
two humps of the curve may be considered as con- 
sisting of time-concentration curves which are 
related to cardiac output. A simple formulation 
consists of the equation FO = H/A where FO is 
the fraction of total blood volume expelled per 
unit of time, H the height of the tracing after 
systemic mixing, and A the total area under both 
humps. The mean value for the normals was 0.038 
as compared to 0.018 for the cardiacs. Although 
these values represent an index of output, they 
are higher than true fractional output because of 
a contribution to H by blood in extracardiac 
tissue. Dilatation, by its effect on exponential 
discharge, causes an increase of the value of A 
which is theoretically balanced by an increase of 
H. Nevertheless, dilatation may lower the index 
by reduction of the proportional contribution by 
extracardiac tissue. 


429. Effect of India ink on bromsulfalein ex- 
cretion. Moris L. SHorE* AND D. B. ZILVERSMIT. 
Div. of Physiology, Univ. of Tennessee, Mem- 
phis. 

Bromsulfalein retention following the injection 
of India ink has been attributed to reticulo- 
endothelial blockade, but more recently the pos- 
sibility of circulatory embarrassment has been 
stressed. In view of the uncertainty about the 
mechanism of action of India ink on liver function 
further work with India ink and BSP was under- 
taken. Dogs were injected with BSP and the dis- 
appearance from the plasma was measured for 
30 minutes. At the end of this time India ink was 
administered, whereupon the BSP concentration 
in the plasma increased for 45 minutes. During 
this period the hepatic venous concentration (V) 
exceeded the arterial concentration of BSP (A), 
and apparently the dye was released by the liver. 
When BSP was administered 30 minutes after 
India ink, the removal of dye from the circula- 
tion was severely restricted and A-V differences 
were substantially decreased. In some experi- 
ments we measured arterial blood pressure and 
portal blood flow (by means of a flow meter). 
Initially India ink markedly decreased the blood 
pressure and reduced the portal flow. When the 
blood pressure subsequently increased, the blood 
flow returned toward normal levels. Circulatory 
disturbances might explain BSP retention after 
India ink in those dogs in which the ink caused a 
prolonged drop in blood pressure. However, in 
our experiments, India ink also diminished the 
ability of the liver cells to remove BSP from the 
circulation, and caused the release of BSP that 
had already been removed. (Supported by U. S. 
Public Health Service.) 
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430. Differentiation of VEM from renin-hy- 
pertensin on basis of action on capillary 
bed. EpHraim SHORR AND SILVIO BaEz.* Dept. 
of Medicine, Cornell Univ. Med. College, and 
The New York Hospital, New York City. 

VEM has been shown to increase reactivity of 
the muscular vessels—metarterioles and precapil- 
lary sphincters—of capillary bed as measured by 
their heightened constrictor response to topical 
application of epinephrine. Our previous studies 
had shown that injection of renin in pressor 
amounts is followed by development of delayed 
hyperreactivity of VEM-like character in these 
same muscular capillary vessels, suggesting that 
renin might, via hypertensin formation, likewise 
have a comparable effect on capillary bed. In 
present experiments a highly purified renin (sup- 
plied by Haas and Goldblatt, with activity of 
approximately 2700 dog units/mg N) was injected 
in pressor amounts (+20 to +40 mm Hg). Hyper- 
reactivity of the exteriorized capillary bed de- 
veloped after pressor effects were over and gener- 
ally 18 to 24 minutes after injection. However, 
ligation of kidney 30 minutes prior to renin in- 
jection, although not interfering with pressor 
effects of renin, abolished subsequent hyperreac- 
tivity of capillary bed. Saline extracts of cortex 
of kidneys, excised 20 to 30 minutes after renin 
injection and during hyperreactivity of capillary 
bed, when injected in normal test rats increased 
reactivity of capillary bed demonstrating the 
presence of VEM in the kidney extracts. Hence, 
delayed VEM activity following renin injections 
is not property of hypertensin per se, but would 
appear attributable to a secondary, non-specific 
and possibly hypoxic vascular effect on kidney 
leading to formation and release of VEM. This 
inference is supported by similar experiments 
using other pressor agents such as adrenaline, 
Pitressin and arterenol. 


431. Effect of cortisone acetate on the healing 
of burns in the hamster cheek pouch. 
Mavrice H. SHurtman,* Georce P. Fuiton 
AND GEORGE P. Moront.* Dept. of Biology, 
Boston Univ., Boston, Mass. 

A standard burning technique was used in the 
cheek pouch of 30 normal hamsters. The everted 
transilluminated cheek pouch was photographed 
at 24-hour intervals. Increased vascularity oc- 
curred after 24 hours and many new, tortuous 
blood vessels were seen. Petechiae occurred in 
50% of the animals. In 48 hours, a crown-like 
‘rosette’ of new vessels appeared around the burn 
and grew larger. From 96-144 hours the process 
gradually reversed with complete scarless healing 
in 168 hours. In a group of adrenalectomized 
hamsters burned with the same technique, defi- 
nite ‘rosette’ formation occurred after 24 hours. 
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From 48-72 hours the pouches remained very 
vascular and the ‘rosette’ well defined. Up to the 
time of death at 6 days after adrenalectomy the» 
events were like those in intact hamsters. |) 
hamsters pretreated with cortisone acetate, fewer 
new blood vessels developed 24 hours after stand. 
ard burns. After 48 hours, ‘rosette’ formation was 
smaller than in normals and infection occurred 
in 18% of the animals. Marked vasoconstriction, 
produced by the cortisone, was present after 7) 
hours and 34% showed infection in the burn site, 
At 120 hours the pouch was still avascular and 
infection occurred in 90%. From 144 hours to }} 
days the infected pouches remained essentially 
unchanged and unhealed. Apparently cortisone 
acetate given parenterally delayed the healing 
of burns and made the animals more susceptible 
to infection. 


432. Effect of moderate and hard muscular 
work on the spatial electrocardiogram. 
Ernst Simonson AND Noporvu Kimoura.* Lab. 
of Physiological Hygiene, Univ. of Minnesota, 
Minneapolis. 

In 6 normal young men the effect of 3 basic types 
of exercise (moderate aerobic: walking at 3 mph, 
5% grade for 15 min.; anaerobic: running 4t 
8 mph, horizontal, 3 min; severe aerobic: running 
at 6 mph, horizontal, for 30 min) on spatial mean 
QRS and T vectors was investigated by means of 
a newly developed method. Characteristic differ- 
ences were obtained in the three different types 
of exercise. Significant changes of the spatial 
QRS vector occur only in anaerobic work. Severe 
aerobic work is characterized by a large shift of 
the horizontal angle of the T vector to the right, 
increase of the spatial angle between the mean 
QRS and T vector, increase of the magnitude of 
the T vector and depression of the S-T segment. 
These changes can be explained on the basis of 
left ventricular ischemia. It is suggested that the 
shift to the left of the mean T vector and its de- 
crease in moderate aerobic work are due to adap- 
tation, and the opposite changes in severe acrobi¢ 
work are due to fatigue. The results have some 
bearing on the application of exercise tests in 
clinical electrocardiography. 


433. Anterior pituitary hormones and carbo- 
hydrate metabolism. M. W. Sryxorr, 1t. C. 
vE Bono, S. P. Kiana anv H. Den (introduced 
by L. W. Ercuna). Dept. of Pharmacology, New 
York Univ. College of Medicine, New York City. 
I) The responses to insulin and intravenous 

glucose were studied in a) adrenalectomize(, b) 

adrenalectomized-gonadectomized, ¢) hypophy- 

sectomized and d) adrenalectomized-hypophy- 
sectomized dogs. Adrenalectomized dogs, while 
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more sensitive to insulin than normal dogs, are 
far less sensitive than hypophysectomized dogs 
(Proc. Soc. Exper. Biol. & Med. 80: 350, 1952). 
Adrenalectomized - gonadectomized dogs _ re- 
sponded to insulin like adrenalectomized non- 
gonadectomized dogs. Both types of animals 
manifested a similar secondary hypoglycemia 
during intravenous glucose tolerance tests. Adre- 
nalectomized-hypophysectomized dogs (on mini- 
mal doses of DCA) manifested an even greater 
insulin sensitivity and a more severe secondary 
hypoglycemia than did hypophysectomized dogs. 
Ii) Hypophysectomized dogs on cortisone or hy- 
drocortisone regimens, 0.8 to 1.385 mg/kg/day 
(which restored to normal the disturbed carbo- 
hydrate metabolism of adrenalectomized and 
adrenalectomized-gonadectomized dogs), still ex- 
hibited a greater sensitivity to insulin than these 
latter animals. JJZJ) Thyroxine only partially 
abolished the insulin sensitivity of hypophysec- 
tomized dogs in dosages which produced hyper- 
thyroidism. Conclusions: from J, the differences 
in the responses to insulin and intravenous glucose 
between the adrenalectomized and adrenalec- 
tomized-gonadectomized dogs on the one hand, 
and adrenalectomized-hypophysectomized and 
hypophysectomized dogs on the other, point to 
some anterior pituitary factor(s) exerting an anti- 
insulin action in the former animals. It is not 


ACTH nor the gonadotrophins. Furthermore, it 
can act without the intermediation of either the 
adrenal or sex steroids. Experiments in J/ further 
support the anti-insulin action of such an anterior 
pituitary factor. Thyrotrophin is not this factor 
as shown by JIT. 


4. Fat, water and lean tissue studies. 
Witiram E. Srrt. (introduced by M. O. LEE). 
Div. of Med. Physics, Univ. of California, Berke- 
ley. 

Total body water and body volumes of 100 nor- 
nal subjects, aged 20 to 80, were measured to 
establish absolute values and natural variations 
in fat, water, and nonfat solids. Body water was 
determined by tritium dilution, employing ioniza- 
tion chambers to assay plasma samples, and 
lithium aluminum hydride for reduction of hy- 
drogen and tritium from plasma water. Employ- 
ing a new gas dilution technique, body volumes 
were obtained from the change in concentration 
of helium when injected into a large closed cham- 
ber, first empty and then repeated with the 
subject, A thermal conductivity cell, operated as 
4 conventional Wheatstone’s bridge served as the 
helium detecting element. The fat mass was then 
determined from: fat = 2.66 X volume —0.78 X 
water —1.9 X weight, where the constants depend 
only on the respective densities of water, fat, and 
lean tissue solids. The present studies show not 
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only the obvious wide deviations in body composi- 
tion from lean to obese structures, but also demon- 
strate wide variation in groups of subjects with 
identical densities or body water. They also 
strongly suggest the presence of extracellular 
water assogiated with adipose tissue, becoming 
quite marked in obesity. Empirical formulas for 
fat now commonly in use are correct for the aver- 
age in limited ranges of body composition but of 
little value for individual subjects when more 
reliable values are desired. 


435. Renal tubule reabsorption of phosphate 
in hyperparathyroidism before and after 
removal of parathyroid adenoma. Jonas H. 
Srrota. Dept. of Medicine, Mount Sinai Hosp., 
New York City. 

The simultaneous renal clearances of inulin, 
p-aminohippurate and inorganic phosphate and 
Tmpro, were determined in 2 adult male subjects 
with hyperparathyroidism before and after re- 
moval of a parathyroid adenoma. Isotonic sodium 
phosphate at pH 7.4 was infused intravenously 
and the Cpo,/Cin ratios were determined at vary- 
ing filtered phosphate loads ranging from 30 to 
520 micromol/min. The preoperative control 
Cpo,/Cin ratios were 0.622 and 0.342 at plasma 
inorganic phosphorus concentrations of 1.70 and 
1.75 mg %, respectively. The postoperative ratios, 
determined on the 42nd postoperative day in 1 
subject and on the 90th in the other, were 0.209 
and 0.232 at plasma inorganic phosphorus concen- 
trations of 2.36 and 2.32, respectively. Significant 
postoperative depressions of these ratios occurred 
at all levels of phosphate loading. The 7'ypo, rose 
from 17.8 to 73.4 micromol/min and from 22.6 to 
80.0 micromol/min, respectively. There were no 
significant changes in GFR resulting from the 
removal of the parathyroid adenomata. The pre- 
operative GFR’s were 57.8 and 94.8 ec/min/1.7 
m*. The respective postoperative values were 61.2 
and 88.8 cc/min/1.73 m?. In one of the subjects a 
gradual rise in urine calcium excretion from 65.8 
to 264 y/min occurred during the preoperative 
phosphate infusion in spite of a concurrent fall in 
the plasma calcium concentration from 13.6 to 9.5 
mg %. It is concluded that excessive endogenous 
parathormone production in the 2 subjects studied 
produced a marked depression of renal tubule 
phosphate reabsorption. Removal of the parathy- 
roid adenomata resulted in a marked improvement 
of this tubule function at all measured phosphate 
loads. This effect could not be attributed to 
changes in glomerular function. 


436. Physiology of the vasa vasorum. DurR- 
woop J. Smita. Dept. of Medicine, Univ. of 
Rochester School vf Medicine, Rochester, N. Y. 
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and Dept. of Pharmacology, Univ. of Vermont 

College of Medicine, Burlington. 

Variations in flow through the vasa vasorum of 
isolated surviving arteries have been studied by 
an angioplethysmokymographic technique (Circu- 
lation 4: 890, 1951). Epinephrine coystricts the 
vasa vasorum of swine carotid arteries while 
acetylcholine and histamine do not although all 
three compounds cause constriction of the arterial 
wall. Acetylcholine causes constriction of the vasa 
vasorum of human coronary arteries while epi- 
nephrine and histamine are without effect. Similar 
results are observed in the swine coronary arteries. 
Pitressin constricts the vasa vasorum of swine 
carotid and coronary arteries as well as of human 
coronary arteries. Epinephrine in the presence of 
thyroxine (1 X 10-7), causes prolonged constric- 
tion of the vasa vasorum which neither compound 
alone produces. Serotonin causes marked constric- 
tion of both the swine carotid and coronary 
arteries. 


437. Effect of massive transfusions on blood 
volume and circulatory dynamics. Epwin L. 
SmitH, Russet, A. Hueeins anp Ricwarp A. 
SersertT.* Dept. of Physiology, Univ. of Texas 
Dental-Branch and Dept. of Pharmacology, Baylor 
Univ. College of Medicine, Houston. 
Transfusions ranging from 100 to over 200 cc/kg 

body weight were given to normal dogs. Plasma 
volume increases were determined by means of 
T1824 and plasma protein methods. Red cell vol- 
umes were determined by means of hemoglobin 
concentrations and hematocrits. Blood volume 
was calculated from plasma volume and red cell 
volumes as well as total blood proteins. Blood 
pressures were recorded by Hamilton manometers, 
and cardiac output was calculated by the contour 
method. Normal dogs were contrasted with evis- 
cerated and Dibenamine treated dogs. As trans- 
fusion progressed, all methods showed an increase 
in blood volume. However, there was considerable 
discrepancy between the values as determined by 
the various methods used. In general, the ‘ex- 
pected blood volume’ was greater than the meas- 
ured blood volume due to the loss of a protein-poor 
fluid from the vascular system. The eviscerated 
dogs gave results much more nearly approxi- 
mating those of the normal dogs than was ex- 
pected. 


438. Cause of the ‘pressor effect’ of thiamine. 
Jay A. Situ, Hersert Sonn,* SHERWYN 
WaRREN,* HARRIET R. WEINSTEIN* AND PIERO 
P. Foa. Dept. of Physiology and Pharmacology, 
The Chicago Med. School, Chicago, Ill. 

We reported (Am. J. Physiol. 167: 827, 1951) 
that thiamine could produce a rise in blood pres- 
sure and an increase in heart rate under certain 
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conditions; this ‘pressor effect’ is opposite to the 
usual effects of thiamine. Dogs were anesthetized 
with Nembutal; artificial respiration was main. 
tained with alternate positive and negative pres. 
sure to the intrathoracic space; respiration was 
recorded from the trachea; blood pressure and 
EKG were recorded. After heparinization, blood 
samples were drawn into dry syringes where they 
remained until pH and CO: combining power 
could be measured; from these data, COz tensions 
were calculated. Results of 1 experiment. typical 
of 5 others showed that thiamine hydrochloride 
(100 mg/kg, pH 3.5) decreased blood pressure from 
120 to 60 mm Hg, decreased heart rate from 2”) 
to 150, paralyzed respiration, changed the pu of 
blood from 7.40 to 7.33 and increased CO: tension 
from 29.3 to 30.4 mm. Three similar injections 
were made at about 8-minute intervals; the fourth 
injection raised the blood pressure from 60 to 100 
mm, increased heart rate from 138 to 190, changed 
the px of blood from 7.25 to 7.13 and increased 
CO, tension from 36.6 to 41.7 mm. Similar results 
were obtained by injecting comparable quantities 
of other acids. Thus the ‘pressor effect’ of thiamine 
hydrochloride is not a specific property of thi- 
amine, but results from the acidity of the thiamine 
solutions under conditions wherein the pH and C0; 
tension can be altered easily. 


439. Paralysis of the vagus in the intact dog 
by thiamine. Jay A. SmitH, MELvin Post, 
Harriet R. WEINSTEIN* AND Prero P. Foa. 
Dept. of Physiology and Pharmacology, The 
Chicago Med. School, Chicago, IIl. 

The hypotension and bradycardia following the 
injection of thiamine can be explained as a paraly- 
sis of the sympathetics probably occurring, like 
that of other curariform agents, at the ganglia. 
Experiments were done to see if the parasym- 
pathetics were also blocked by thiamine. Dogs 
were anesthetized with Nembutal; artificial 
respiration was maintained throughout the experi- 
ments. Blood pressure and the EKG were re- 
corded. The vagus nerve was isolated and stimu- 
lated throughout the observation period with 4 
current sufficiently strong to stop the heart 
initially. In one typical experiment, vagal excape 
occurred, but the rate remained somewhat slower 
(138) than during the control period (143); }lood 
pressure before and after escape was normal (125 
mm Hg). After the intravenous injection of 
thiamine hydrochloride (100 mg/kg) the heart 
rate increased from 138 to 169, and the blood 
pressure decreased from 125 to 55 mm Hg. The 
increase in heart rate after thiamine during vagal 
stimulation is interpreted to be due to block of 
the vagus, probably at the ganglia; the hvpo- 
tension is due, undoubtedly, to block of the sym- 
pathetics that function to maintain general vas- 
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cular tone. It is concluded that thiamine blocks 
both divisions of the autonomic system, probably 
at the ganglia. 


440. Kidney function in hydrated rats. Law- 
ton H. SmitH AND W. R. Boss (introduced by 
Verner J. Wuurr). Dept. of Zoology, Syracuse 
Univ., Syracuse, N.Y. 

The following measurements were made on 140 
rats subjected to progressive hydration: diuretic 
rates; concentration (mEq/l) and total mEq (per 
30-minute urine sample) of urine Na and K; and 
serum Na and K concentration. The percentage 
of water excreted as urine increases with increas- 
ing doses of water (1 dose = 3 ml/100 cm? body 
surface) reaching a maximum at 13 doses, with 
minor fluctuations to the 17th dose. The urine Na 
concentration increased from 8.9 mEq/I (S.E. 
+1.06) at 2 doses to 20.6 mEq/l (S.E. +1.77) at 
12 doses and the total urine Na (total mEq) 
increased from 0.034 (S.E. +0.005) at 2 doses to 
0.126 (S.E. +0.001) at 11 doses. Further hydration 
resulted in a moderate reduction in concentration 
and total mEq of urine Na. The urine K concen- 
tration was elevated from 4.0 mEq/l (S.E. +0.351) 
at 2 doses to 6.9 mEq/l (S.E. +1.5) at 17 doses. 
Total mEq of K in the urine increased from 0.016 
($.E. +0.002) at 2 doses to 0.044 (S.E. +0.005) at 
ll doses followed by a decline during further 
hydration. The serum Na concentration declined 
with hydration and serum K concentration was 
not significantly affected. It is concluded that in- 
creased water excretion resulting from the admin- 
istration of multiple doses of water washes out 
Na, resulting in decreased serum Na concentra- 
tion. A loss of K is also evident but to a lesser 
extent than Na. There is no significant linear 
correlation between urine Na and urine K. These 
experiments indicate that Na loss as well as water 
retention is important in water intoxication. 


41. Spleen protection, leucopenia and re- 
sistance to infection in irradiated mice. 
Witure W. SmitH anp Rosert Q. Marston.* 
National Insts. of Health, Bethesda, Md. 

To what degree spleen homogenates increase 
survival of irradiated mice by increasing resist- 
ance to infection is not known. With streptomycin 
increased survival is not associated with changes 
in peripheral leucocyte count, while effective 
spleen homogenate treatment causes accelerated 
leucocyte recovery. The éffect of spleen treatment 
on resistance to infection was determined in mice 
given essentially sub-lethal radiation (475 r), 
injected intravenously with homogenates of 
spleens from 2 to 3 week-old mice, and 3 to 19 
days later injected subcutaneously with cultures 
of Proteus or Pseudomonas. The earliest effect of 
spleen on both leucocytes and survival was seen 
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4 to 5 days after irradiation. By 12 days a marked 
effect had developed, while at 19 days the recover- 
ing untreated mice equaled the treated group in 
both leucocytes and resistance. In general there 
was excellent correlation between leucocyte count 
on the day of infection and per cent surviving, 
with or without spleen treatment. Counts in 
untreated mice 3 to 5 days after irradiation were 
associated with slightly higher mortality than the 
same counts at 8 to 12 days, which may be at- 
tributable to a falling vs. a rising count or diver- 
gence between total count and function. Spleen 
injection greatly enhances resistance to infection 
at a critical time in the sub-lethally irradiated 
mouse. This result suggests that the effectiveness 
of spleen homogenate in increasing survival of 
mice at higher radiation doses is also due to in- 
creased resistance to infection and, specifically, 
to increased circulating leucocytes. (Supported in 
part by a grant from the Armed Forces Special 
Weapons Project.) 


442. Controlled comparison of intra-arterial 
and intravenous transfusion; effect on 
arterial pressure and cardiac output in 
experimental hemorrhagic shock. CHEVES 
McC. SmyruHe,* James V. Matoney, JR., 
JosEPpH P. GrLMoRE* AND STANLEY W. Hanp- 
FoRD.* Dept. of Physiol., Naval Med. Field 
Research Lab., Camp Lejeune N.C. 
Intra-arterial transfusion (IAT) is reported to 

bring about more rapid recovery of the circula- 

tion than intravenous transfusion (IVT) in severe 
clinical hemorrhagic shock. The present experi- 
ments test in dogs suffering from hemorrhagic 
shock the effectiveness of IVT and IAT in restor- 
ing arterial pressure and cardiac output. Arterial 
and venous pressures were measured with capa- 
citance type electromanometers and cardiac out- 
put was determined by the dye injection method. 
IAT given 4 times as fast as IVT effects a 4 times 
more rapid recovery of arterial pressure with the 
same amount of blood. IAT and IVT at equal 
rates were alternated at 4-min intervals. Each 
period of transfusion was followed by a deter- 
mination of cardiac output. No difference in the 
rate of recovery of cardiac output was observed 
but, at unequal rates of transfusion, the more 
rapid rate of transfusion caused more rapid re- 
covery of cardiac output. Finally, in paired dogs 
(some inbred litter mates) all blood shed in the 
development of a standard level of shock was 
reinfused at equal rates but via two routes. No 
difference in the rate of recovery of arterial pres- 
sure or cardiac output could be demonstrated. In 
conclusion, [AT and IVT were found to be equally 
effective in restoring arterial pressure and cardiac 
output in the treatment of experimental hemor- 
rhagic shock. Recovery of the circulation is a 
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function, not of the route but, of the rate of 
transfusion. 


443. Action of N-allylnormorphine during 
labor. FRANKLIN F. Snyper. Depts. of Obstetrics 
and Anatomy, Harvard Univ., Boston, Mass. 

No significant influence upon the uterine expul- 
sive mechanisms was noted following the adminis- 
tration of N-allylnormorphine in rabbits at the 
time of labor. Observations on the spontaneous 
birth of 718 fetuses revealed no definite increase 
in the incidence of stillbirths or in the occurrence 
of prolonged labor in animals injected with N- 
allylnormorphine. Thus, following a single mater- 
nal injection of N-allylnormorphine 13 mg/kg 
intravenously at the time of labor, 31 days, the 
fetal mortality was 12% in the course of 398 
births; in the non-injected controls, the fetal 
mortality was 11% in 320 births. The rapid escape 
of N-allylnormorphine from the maternal circu- 
lation into the fetus and the effectiveness of its 
antidotal action before birth are evident by direct 
observation of breathing fullterm fetuses within 
the unopened uterus, following laparotomy in a 
saline bath. For instance, the deep depression of 
fetal respiration and reflexes readily induced by 
morphine, methadone or meperidine injected into 
the mother, is effectively counteracted or abol- 
ished within a few minutes following intravenous 
injection of the maternal rabbit with N-allylnor- 


morphine at a dosage level well below that of the 
depressant agents. (Aided by a research grant, 
U.S. Public Health Service.) 


444. Effect of an anticholinesterase compound 
on submaxillary gland K. Lea M. Somers* 
AND J. H. Wits. Pharmacology Branch, Chem. 
Corps Med. Labs., Army Chemical Center, Md. 
The submaxillary glands of anesthetized cats 

were stimulated to secrete either by intra-arterial 

injections of graded doses of an anticholinesterase 
compound or by excitation of the chorda tympani 
along with injections of the anticholinesterase. In 
both types of experiment it was found that 
glands exposed to the higher doses of the cholin- 
esterase inhibitor lost K as compared to the 
control glands. This K loss by the gland appeared 
to be correlated less with the dose of anticholin- 
esterase than with the salivary output of K. The 
anticholinesterase produced a small but insignif- 
icant depression of the water content of the sub- 
maxillary gland, differing in this respect from 
pilocarpine which produced an increase in the 

water concentration in the gland (WILLS, Am. J. 

Physiol. 124: 72, 1988; Cicarpo anp Torino, Rev. 

soc. argent. biol. 19: 66, 1943). 


445. Pain reactions on stimulation of the 
quadrigeminal region. E. A. Sprecer, M. 
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KLETZKIN* AND E. G. SzEKELyY.* Dept. of Expil 
Neurology, Temple Univ. School of Medicine, 
Philadelphia, Pa. 

On electric stimulation of the quadrigeming| 
area under local anesthesia, preceding electrolysis 
of the spinothalamic tracts for relief of pain, pa. 
tients complained of pain (Reyes, Henny, Wrcs, 
SprecEL, Transact. Am. Neur. Assoc. 1951). In an 
attempt at analysis experiments on cats were per. 
formed. The previously described electrode holder 
(KLETZKIN) was fixed over a trephine hole under 
general anesthesia, holes were drilled correspond. 
ing to the selected coordinates; after the animal’ 
awakening multilead electrodes were inserted, and 
stimulation at various levels was performed. Pain 
suggestive reactions (p.s.r., crying, struggling) 
were observed on stimulation of the tectum 
colliculi superioris in its middle or anterior part 
only irregularly. In some instances p.s.r. appeared 
if the stimulating points lay above the tectun, 
apparently due to meningeal stimulation; in some 
cases p.s.r. were noticed with the stimulating tips 
located 2-3 mm below the collicular surface, corre- 
sponding to the stratum tecti. More regularly 
p.s.r. were elicited from the most posterior part 
of the superior or the anterior part of the inferior 
colliculus. In the latter instance rage-like reac- 
tions (biting, spitting) were often prominent. The 
periaqueductal gray proved very sensitive, par- 
ticularly on mechanical stimulation (introduction 
of the electrode). P.s.r. could also be evoked from 
the spinothalamic system and, in agreement with 
Magoun, from dorsal and ventral parts of the 
reticulate substance and from the medial lemnis- 
cus. Among other effects of tegmental stimulation, 
occasional appearance of tremor seems _note- 
worthy. (Aided by grant MH-372 from the Insti- 
tute of Mental Health, National Institutes of 
Health, PHS.) 


446. Ultrastructure of mitochondria from 
insect flight muscle. Davip Spiro (introduced 
by F. O. Scumitr). Dept. of Biology, Massa- 
chusetts Inst. of Technology, Cambridge. 
Mitochondria (sarcosomes) of the _ blowfly, 

Phormia regina Meig., have been examined in 

situ and following isolation. Sections of the 

indirect flight muscle fixed in buffered osmium 
tetroxide, embedded in methacrylate, and cut to 

a thickness of less than 500 Angstroms using 4 

newly developed microtome, display a high degree 

of fine structure involving the entire mitochon- 
drion. One component with a repetitive period of 
about 200 A is of particular interest. Isolated 
mitochondria prepared by the method of Wata- 
nabe and Williams display similar structure with 
slight differences interpretable as a result o/ the 
technique of fractionation. The high degrce of 
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omplexity in these mitochondria may be related 
to the necessity for extremely high activity in the 
muscles. (This study was carried out during the 
tenure of a Damon Runyon Memorial Fund post- 
doctoral fellowship.) 


47. Lipemia-increasing effect of protamine 
in dogs. JoHN J. Spitzer (introduced by 
EstHER M. GREISHEIMER). Dept. of Physiology, 
Florida State Univ., Tallahassee. 

Heparin, when given to a lipemic animal clears 
lipemia. Protamine makes the heparin cleared 
lipemia reappear and it also increases lipemia in 
rats (BROWN: Quart. J. Exper. Physiol. 37: 75, 
1952). In the following experiments a detailed 
study of the lipemia increasing effect of protamine 
has been done in dogs. Protamine injection to 
lipemic dogs increases visible alimentary lipemia. 
This phenomenon is especially striking if prot- 
amine is injected while lipemia is in its disappear- 
ing phase or even after the visible lipemia prac- 
tically disappeared. The smallest effective amount 
of protamine is about 0.005 gr/dog (12-15 kg). 
The protamine produced increase of lipemia lasts 
for more than 1-1.5 hours and it can be repeated 
several times, thus producing a lipemia for prac- 
tically all day long. The increased lipemia cannot 
be made to disappear with heparin in vitro. The 
same amounts of protamine fail to produce any 
visible change in control, fasting animals. Prota- 
mine in vitro does not increase lipemia. If, how- 
ever, given in large enough amounts, it causes a 
precipitation, and after contrifuging, a white 
sedimentation of the precipitate. In contrast to 
the lipemia-clearing effect of heparin, which is an 
in vivo phenomenon, yet its action continues even 
after the heparinized blood is removed from the 
body, the lipemia-increasing effect of protamine 
is confined entirely to an in vivo change which 
stops after the removal of the blood from the 
animal and it cannot be influenced in vitro. 


48. Stimulation of reticular formation in 
intact, unanesthetized and in decerebrated 
cats. JAMES M. SpraGueE (introduced by L. B. 
FLeExNER). Dept. of Anatomy, Univ. of Penn- 
syluania, Philadelphia. 

The role of medullary reticular formation in 
control of postural tone was studied. Rectangular 
and sinewave stimulation (monopolar and bipolar 
electrodes) in acutely decerebrated cats showed 
that at threshold tone was usually modified in 
reciprocal patterns. Stimulation of medial reticu- 
lar areas gave ipsilateral flexion, contralateral 
extension of limbs with poststimulatory rebound 
reversal. Stimulation of lateral reticular areas 
gave ipsilateral extension, contralateral flexion, 
with rebound reversal. Only as stimulation inten- 
sity was increased, frequently considerably, was 
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generalized (nonreciprocal) inhibition or facilita- 
tion of postural tone obtained. Inhibition (atonia) 
appeared first in ipsilateral limbs, usually fore- 
limb. Generalized inhibition was in some animals 
not obtained with any stimulus intensity; in some 
it was obtained at threshold shortly after decere- 
bration when animals were reflexly depressed, and 
was replaced later by reciprocal activity when 
reflexes were active. Stimulation through elec- 
trodes implanted chronically in medial and 
lateral reticular areas gave similar results during 
light Nembutal anesthesia and after terminal 
decerebration. During survival periods (3-6 days) 
stimulation of unanesthetized animals gave only 
reciprocal changes, followed by rebound in oppo- 
site direction; increased stimulus intensities 
evoked only struggling. Reticular areas, activated 
through nervous pathways by stimulation of 
cerebellum (anterior lobe cortex, fastigial nuclei) 
with chronically implanted electrodes, or after 
acute decerebration, gave only reciprocal changes. 
Similar results followed stimulation of superior 
and inferior cerebellar peducles after acute 
decerebration. These results implicate the medul- 
lary reticular formation in basic reciprocal con- 
trol of posture found elsewhere, and suggest that 
the concept of general inhibition and facilitation 
is valid only under special conditions. 


449. Acute effects of constriction of renal 
arteries on renal sodium exchanges in un- 
anesthetized dogs. JEREMIAH STAMLER. Car- 
diovascular Dept., Med. Research Inst., Michael 
Reese Hosp., Chicago Ill. 

These experiments were undertaken to assess 
the concept that ‘forward failure’ depression of 
renal plasma flow (RPF) and glomerular filtration 
rate (GFR) may play a significant role in the 
pathogenesis of chronic edema formation. Since 
renal hemodynamics and electrolyte exchanges 
may be grossly influenced by surgery and anes- 
thesia, a technique was devised permitting re- 
peated constriction and release of the renal ar- 
teries of dogs without concomitant anesthesia and 
surgery. All clearance studies were accomplished 
in animals infused with 1.5% sodium chloride 
solution at a rate of 6-10 cc/min. The experimen- 
tal procedure was either bilateral constriction of 
both main renal arteries, or unilateral constriction 
of the intact renal artery in previously uni- 
nephrectomized dogs. The data revealed the follow- 
ing response patterns: a) marked depression of 
RPF may be induced, with little or no fall in 
GFR, Na excretory rate (mEq/min) or percentage 
excretion of filtered Na load, 6) renal artery con- 
striction may effect a significant fall in GFR 
accompanied by a proportionate depression of Na 
excretory rate, so that percentage excretion of 
filtered Na remains at control levels, c) in only a 
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few experiments was GFR reduction accompanied 
by a disproportionate drop in sodium excretory 
rate (so-called glomerulo-tubular imbalance) , with 
a resultant fall in percentage excretion of filtered 
Na. This third pattern was the exception. These 
experimental findings in unanesthetized dogs tend 
to militate against the thesis that a reduction in 
glomerular filtration rate per se is a decisive renal 
mechanism of edema formation. 


450. Morphine on acquired behavior and 
inborn reflexes measured by visceral and 
motor responses. JOSEPH H. STEPHENS* AND 
W. Horstey Gantt. Pavlovian Lab., Johns 
Hopkins Univ., Baltimore, Md. 

We have previously demonstrated that heart 
rate (HR) is a delicate index of both food and 
pain conditional reflexes (crs), varying with the 
signals for the amount of food or intensity of 
pain and for excitation and inhibition—as well as 
to the actual food and pain. Five dogs, having 
been trained in the laboratory for several years, 
with well established motor and cardiac ers to 
painful stimuli (faradic shock), were given mor- 
phine subcutaneously 0.5 to 5.0 mg/kg. The results 
varied quantitatively from dog to dog and even 
in the same dog with the same dose from day to 
day. Generally morphine produced drowsiness 
and ataxia but not sleep, most dogs could not 
walk. Tendon and placing reflexes and the uncon- 
ditional pain reflexes (URs), both motor and 
cardiac were unaffected. Although HR was slowed 
to about one half and irregular, the cardiac com- 
ponent of the pain crs was hardly reduced (in 
percentage). The cardiac time cr in one dog was 
destroyed. Differentiation of excitatory and 
inhibitory cardiac crs was unchanged. In contrast 
to the visceral components, the somatic motor ers 
to pain were reduced or abolished but not the 
somatic motor URs. Thus morphine in ataxic 
doses shows a selective action between the vis- 
ceral and motor components of acquired behavior. 
This work confirms our observations that the 
cardiac cr is a) a more delicate measure of ac- 
quired behavior, 6) more persistent than the 
motor cr, c) that there is a split between the 
external motor and internal visceral (emotional) 
functions (schizokinesis). (Aided by a grant from 
the American Heart Association.) 


451. Effects of some insecticides on the con- 
ductance of peripheral nerve. Peter A. 
STEWART AND Murray Biv (introduced by 
R. E. Jounson). Dept. of Physiology, Univ. of 
Illinois, Urbana. 

The complex attenuation technique for measur- 
ing the low frequency electrical admittance pat- 
tern of cylindrical cells such as nerve fibers can 
provide considerable information about the cell 
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‘membrane.’ In particular, changes in conductang 
measured by this technique can be interprete 
directly as indicating changes in the permeability 
of the cell to ions. The changes produced in th 
squid giant axon by deterioration after dissection, 
and by altered external potassium ion concentn. 
tion have already been described (Biol. Bull. 9. 
344, 1950, Am. J. Physiol. 163: 1950). The effects 
of a variety of insecticides (some of which ar 
known respiratory poisons) on the nerve ¢eli 
‘membrane’ are the subject of this paper. DDT, 
Pyrethrins, DNP, DFP, TEPP, and CN-, have 
been used, and comparative data for vertebrate 
(frog) and arthropod (cockroach) nerve has been 
obtained. In both cases the nerve is remarkably 
insensitive to the agents studied. In general, 
much higher concentration is required to cause 
detectable changes in isolated nerve fibers than is 
needed to inactivate a whole organism. Thes 
data therefore support the idea that interference 
with peripheral conduction is not a primary node 
of action of these substances. 


452. Effect of ‘SC-3171’ (Searle) and Pavatrine 
(Searle) on propulsive motility of dog small 
intestine. J. CiirrorD StTIcKNEY, Davi V. 
NortHup AND Epwarp J. Van Libre. Dep. 
Physiology, School of Medicine, West Virginia 
Univ., Morgantown. 

Propulsive motility of the small intestine was 
determined by giving 30 ce or more of a 10% 
charcoal suspension in 10% gum acacia in water 
by stomach tube to adult dogs, unanesthetized 
and fasting. Five minutes later 1 mg/kg ‘SC-31il’ 
(Searle), 5 mg/kg Pavatrine or saline was given 
intravenously. Thirty minutes after intubation 
the dogs were killed in order to determine the 
distance the charcoal mixture had traversed the 
small intestine. In 10 dogs given ‘SC-3171’ 40.7% 
of the small intestine was traversed as compared 
with 66.2% in 11 controls (given saline). The 
difference: 25.5% is statistically significant at the 
1.1% level. These results, when compared with 
those of a previous similar study of Banthine (3 
closely related compound) and of atropine, reveal 
‘SC-3171’ to be approximately equal in effect to 
atropine and about twice as effective as Banthine. 
The percentage of the small intestine traversed it 
10 dogs given Pavatrine was extremely vzriable 
with an average of 53.6%, which is not significantly 
different from the control value. 


453. Thermistor radiometer for measurement 
of skin temperature of small areas. ALICE 
M. Srouu (introduced by Evcene F. Dv }30!8): 
Dept. of Physiology, Cornell Univ. Med. Cullege, 
New York City. 

This instrument is designed primarily for the 
measurement of the surface temperature of small 
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reas such as the finger-tips, foot-pads of small 
animals etc. The area observed by the radiometer 
js 1.4 cm in diameter, 1.54 cm?. The instrument 
consists of a resistance bridge composed of two 
high resistance flake thermistors and two fixed 
resistances. Both thermistors are mounted in the 
same plane behind a collecting cone so that one is 
exposed to radiation and the other hidden from it. 
Thus, both thermistors are equally affected by 
conduction and convection and only radiation 
effects are measured. The output from the bridge 
is electronically amplified and fed into a micro- 
ammeter which is calibrated to indicate skin 
temperature in degrees directly. The advantages 
of the thermistor radiometer are as follows: high 
sensitivity and rapid response; for practical pur- 
poses sensitivity is adjusted so that a full-scale 
deflection corresponds to a 20°C. difference. The 
accuracy is that to which the scale may be read, 
+0.1°C. for a 20° span. The calibration is very 
stable and zero drift absent. The response time is 
about 20 milliseconds. The instrument operates 
on a.c. and may be adapted to d.c. It is portable, 
easy to operate and quite rugged. Suitable cali- 
bration adapts it to use in a wide range of ambient 
temperatures for radiant temperature measure- 
ments both in- and out-of-doors. Present calibra- 
tions cover ranges from 10° to 60°C. 


44. Influence of ACTH on _ progesterone 
transformation to corticosteroid, in per- 
fused bovine adrenals. D. Stonge,* E. Go- 
BIEL,* M. FEINSTEIN* AND O. HEcHTER. Wor- 
cester Fndn. for Exper. Biology, Shrewsbury, 
Mass., and the Dept. of Physiology, Boston Univ. 
School of Medicine, Boston, Mass. 

From previous work with bovine adrenals per- 
fused with ACTH, it has been established that 
corticosterone (I) and hydrocortisone (II) are the 
principal end products of corticosteroidogenesis. 
Cholesterol has been definitely established as a 
corticosteroid precursor, and it has been postu- 
lated from indirect evidence that ACTH action 
involves an early step in the reaction sequence 
starting with cholesterol. The investigations to 
be reported extend the earlier work and are pri- 
marily concerned with the influence of ACTH 
upon the conversion of progesterone to J and IJ. 
The results obtained using C™ labeled proges- 
terone indicate that ACTH has no significant 
eflect upon the utilization of progesterone as a 
corticosteroid precursor,’ as determined by the 
incorporation of radioactivity into J and IJ. The 
data are consistent with the view that proges- 
terone is an intermediary lying directly on the 
pathway involved in corticosteroidogenesis from 
cholesterol. The results further suggest that in 
addition to the adrenal system which gives rise to 
T and II, there is at least one other system which 
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converts administered progesterone to ketols not 
possessing the A‘* keto grouping found in J and 
IT. Similar products are found when ACTH is per- 
fused in the absence of added progesterone. 
Perfusion studies with ACTH plus radioproges- 
terone suggest that the postulated metabolic 
‘progesterone’ derived from cholesterol, which 
gives rise to J and JJ, does not mix completely in 
the cells with exogenous C'*-labeled progesterone. 
(Aided by the Med. Research and Develop. 
Board, Office of the Surgeon General, Dept. of 
the Army, under contract DA-49-007-MD-255.) 


455. Adaptation to cold stress in Wistar rats. 
Sanrorp H. Stone* anp W. Horsiey GANTT. 
Pavlovian Lab., Johns Hopkins Univ., Baltimore, 
Md. : 

An attempt was made to condition changes in 
leucocyte count due to cold stress. The uncondi- 
tional stimulus (US) consisted of a plunge into 
iced water for 1 minute from the upper compart- 
ment of a sound-insulated box. The conditional 
stimulus (cs) was an air blast (aural and tactile 
stimulation) for 10 sec preceding US. Animals 
were bled from the venous sinus of the eye 3 hr 
after the conditioning trials on selected days. 
The animals were divided into three groups, one 
receiving the cs + US twice, one receiving cs 
alone, and one receiving no stimulus serving as 
control. Early bleeding (25th trial) showed an 
absolute neutrophilia only in the group receiving 
the US that day. By the 75th trial there was no 
evidence of the conditioning of this neutrophilia. 
On the contrary, the cold appeared to have lost 
its stressor qualities and no longer caused neutro- 
philia. This work shows either a) there was no 
conditioned neutrophilia or, b) the neutrophilia 
was formed during the early conditioning trials 
and disappeared with adaptation to the US. If a 
conditioned neutrophilia was actually never 
formed, there may be two explanations: a) neutro- 
philia can not be conditioned because neutrophilia 
is not mediated through the C.N.S., or b) the UR 
drops out too quickly for conditioning (due to 
adaptation to cold). ‘Learning’ is visualized as a 
function of two variables, conditioning and adap- 
tation, the living organism having organ systems 
in different stages of evolution, some capable only 
of ‘learning’ by adaptation, some of both adapta- 
tion and conditioning. 


456. Phosphorus turnover in phospholipid 
fractions of rat brain homogenates. E. 
STREICHER (introduced by A. J. CaRtuson). 
Dept. of Physiology, Univ. of Chicago, Chicago, Ill. 
The turnover of P® in brain phospholipids, 

notoriously slow, may be close to zero in the great 

bulk of them, but high in a small fraction or 

‘trace’ compound. Rat brain homogenates were 
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incubated with P* at 37°C., a chloroform-meth- 
anol extract (2300 yP) dried and reextracted with 
C-M to separate lipoprotein (40 yP) (Folch Pi), 
the extract dried and extracted with acetone 
(30 yP), methanol (2010 yP), ether (140 yP), and 
finally with C-M (80 yP). Specific activities of the 
crude lipid extract (about a thousandth that of P 
in the incubating solution) or of the fractions 
were independent of the time of incubation be- 
tween 20 and 120 min. In reference to the crude 
extract as unity, specific activities of the fractions 
in the above order were: 6, 0.25, 0.20, 5.3, 2.7. The 
methanol fraction, with nearly 90% of the lipid 
P, has a turnover only 20% of average, quite pos- 
sibly due to contamination of the choline lipids 
with an active substance; isolated sphingomyelin, 
in confirmation, had negligible activity. The high 
turnover of the lipoprotein and ether (cephalin?) 
fractions, 5 to 6 times average, might both be due 
to a common component (inositol phosphate or 
phosphatyl serine come to mind as possibilities) 
or much lipoprotein may be in the ether fraction. 
Chemical identifications are in progress. (Public 
Health Fellow; ONR contract.) 


457. Respiratory changes induced in the un- 
anesthetized human by the inhalation of 
30 per cent carbon dioxide. Morris W. 
Stroup, 3rp, JAMES H. Ew1ne anp CHARLES 
L. Mack (introduced by Cari F. Scumipt). 
Dept. of Pharmacology and Dept. of Psychiatry, 
Univ. of Pennsylvania, Philadelphia. 

The effects of inhalation of 30% COsz in Oz on 
alveolar pCO, (PaCOz) respiratory minute volume 
(RMV), respiratory rate (RR) and tidal volume 
(TV) were studied in a young female psychiatric 
outpatient. The average results of 8 exposures for 
2-2.75 min were as follows: PaCOs rose rapidly 
from 35 to 205 mm Hg within a minute and re- 
mained almost constant during CO, inhalation. 
The RR curve followed the PaCO: closely, increas- 
ing from 15 to 35. The RMV rose more slowly 
from 11 to 36 liters in 1.25 min, then fell steadily 
to 29 liters at 2 minutes. TV changes paralleled 
those of RMV with values of 0.85, 1.0 and 0.80 
liters, respectively. Unconsciousness occurred 
within 1 min. Following the abrupt return to air 
breathing PaCOz fell to 48 mm Hg within 1 min 
and then to 39 mm Hg in 4.5 min. RMV rose from 
20 to 30 liters in 1.25 min after withdrawal of COs, 
then declined to 16 liters in 4.5 min. The corre- 
sponding values for RR were 28, 40 and 18; those 
for TV were 0.70, 0.90 and 0.90 liters. Convulsive 
phenomena occurred or were accentuated during 
the most rapid decline in PaCO:. Consciousness 
was regained after about 3 min of air breathing. 
These findings confirm previous assumptions that 
very high concentrations of CO2 are actually de- 
pressant to respiration in man. 
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458. Effects of age on blood pressure in {| 
fowl. Paut D. Strurxie, H. 8S. Wetss* anp } 
K. Rineer.* Lab. of Avian Physiology, Ruty 
Univ., New Brunswick, N. J. 

Systolic blood pressures were determined , 
adult White Leghorn male and females of varyiy 
ages by the sphygmomanometric method of Wei 
and Sturkie (Poultry Sc. 30: 587, 1951). Thi 
method employs a 1 inch cuff, a strain gauge y 
pick up the pulse in the shank and an oscillogray 
to record it. Systolic pressures for the femals 
follow: 
Age (mos) 10-14 19-26 30-88 42:4 
Mean (mm Hg) 131.0 139.3 154.9 163) 
S. E. 2.1 2.4 2.9.6) 
Number 0 Oh @ 

The pressures increase with age and the dil 
ferences between age groups to 30 to 38 month 
are statistically significant. Systolic pressures ¢ 
males are considerably higher than for females ¢ 
similar ages: 

Age (mos) 10-14 
Mean 164 
S. E. 7:2 8.6 6.2 
Number 33 20 22 

Pressures for males do not usually change afte 
30 months of age, except that they may drop it 
some individuals. Pressures may also drop it 
some old females. 


22-30 34-54 
189 188 


459. Neutralization of infused acid by the 
nephrectomized dog. Roy C. Swan* an 
Rosert F. Pitts. Dept. of Physiology, Cornel 
Univ. Med. College, New York City. 

When strong acid is infused into the anuric dog 
approximately 10 mEq of acid/kg of body weight 
can be neutralized before fatal acidosis results. 
Mechanisms by which this large amount of acid 
is buffered have been studied in a series of nephret- 
tomized dogs in which the inulin volume of dis- 
tribution, the plasma volume and the total body 
chloride have been determined following nephret- 
tomy. From determinations of ionic concentra 
tions in arterial plasma and correcting for plasms 
water content and Donnan equilibrium, the 
amounts of sodium, potassium, chloride and 
bicarbonate in the inulin volume have been cal: 
culated. The redistribution of these ions has beet 
studied during and following the infusion of 03 
N HCl. Most of the infused chloride remains in the 
inulin volume of distribution. The increment it 
total body chloride, as measured by bromide 0 
radiochloride dilution corresponds to the amount 
of chloride infused. Approximately one fourth of 
the infused HCl is neutralized by base derived 
from bicarbonate present in the inulin volume. 
Approximately three fourths of the infused HC! 
is neutralized by base, for the most part sodium, 
which enters the inulin volume during the infusion 
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of acid. Calculations based on blood volume 
determinations and whole blood analyses indicate 
that the erythrocytes do not participate signif- 
icantly in this ionic redistribution. 


460. Adrenocortical steroids in human pe- 
ripheral and adrenal venous blood as deter- 
mined by fluorescence. Max L. Sweat, 
Wituram E. Aspsotr, Witu1aAM McK. JEFFRIES 
anp EvGene L. Buss (introduced by R. W. 
EcKsTEIN). Depts. of Physiology, Surgery and 
Internal Medicine, Western Reserve Univ., Cleve- 
land, Ohio, and Dept. of Psychiatry, Univ. of 
Utah, Salt Lake City. 

Five-m] samples of human plasma (from periph- 
eral venous blood) and 2-3 ml samples of human 
adrenal venous blood were extracted with chloro- 
form, partitioned between 70% ethanol and 
petroleum ether and chromatographed on micro- 
silicie acid columns with chloroform-ethanol 
(0-4% ethanol) mixtures. Two distinct fluorescent 
substances were observed in all samples: one was 
eluted in the same fractions as corticosterone (B) 
and the other in the same fractions as 17-hydroxy- 
corticosterone (F). Adrenal venous blood obtained 
from a patient with carcinoma of the breast just 
prior to adrenalectomy contained approximately 
80 ug of B and 290 wg of F/100 ml. Adrenal venous 
blood from a patient with Cushing’s syndrome 
contained 236 ug of B and 850 ug F/100 ml. Both 
the B and F fractions of the latter sample ab- 
sorbed in the 240 my region. Six samples of normal 
peripheral blood plasma had values of 4.2-5.8 (av. 
49) wg of B/100 ml and 7.8-12.8 (av. 11.0) ug 
F/100 ml. Increased amounts of both B and F 
were noted 15 minutes after the intravenous in- 
jection of 15 mg ACTH: maximum increases (3-5- 
fold) were attained in 1-2 hours. Peripheral blood 
plasma from a patient with Cushing’s syndrome 
contained 21.5 ug B and 48.4 ug F/100 ml. (Sup- 
ported by a U. 8S. Public Health Service grant.) 


461. Influence of the liver on estrogen-pro- 
tein binding in vitro. CLara M. Szeco. Dept. 
of Zoology, Univ. of California, Los Angeles. 
Previous studies from this laboratory have im- 

plicated the liver as the site of formation of an 

estrogenic lipoprotein complex present in the cir- 
culation of several species examined. The present 
investigation was designed to permit study of this 
process in vitro with the aid of isotopically labeled 
estrone. Estrone-16 C'* was incubated in the 
presence of surviving rat tissues in homologous 

Serum. The distribution of radioactivity was 

Studied in various fractions of the medium and 

tissues. Approximately 88% of the added activity 

could be accounted for in these fractions. During 

the incubation period which varied from 0 to 2 

hours, a progressively greater amount of radio- 
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activity representing estrone or its metabolic 
products became associated with the protein 
fraction of the serum and tissue in the presence of 
surviving normal liver. Strong acid hydrolysis was 
required to release the protein-bound radio- 
activity in ether-soluble form. This process was 
accentuated in the presence of hepatic tissue 
regenerating 48 hours after partial hepatectomy. 
The activity of liver regenerating after other 
forms of injury will be reported. Surviving spleen, 
kidney and uterus were inactive in this regard. 
The relation of these observations to the problem 
of estroprotein formation in vivo will be dis- 
cussed. (Aided by grants from the National 
Cancer Institute of the National Institutes of 
Health, Public Health Service ¢C-1488), and from 
the Cancer Research Coordinating Committee, 
University of California.) 


462. Effect of various diets on the glycogen 
body of the chick. J. SZEPSENWoL. Winship 
Clinic, Emory Univ. School of Medicine, Emory 
Univ., Ga. 

Four groups of 6-weeks-old chicks, each group 
consisting of 20-25 chicks, were maintained for 
4-8 weeks on diets deficient respectively in: 
a) the whole vitamin B complex; 6) thiamin; 
c) niacin and d) essential amino acids. Three other 
groups of animals of the same age were main- 
tained respectively on three vitamin deficient 
diets analogous to the above, but containing 
double the amount of protein. Basal ration No. 
240 of Klein et al. (J. Biol. Chem. 99, 1932) was 
employed and the B vitamins were destroyed by 
20-24 hours of autoclaving. Casein was omitted 
from the amino acid deficient diet, and was added 
in double amount to the high protein diet. Two 
control groups receiving all the B vitamins were 
run parallel with the experimental series. It was 
found that in the avitaminotic chicks (deficient 
in the entire B complex, in thiamin or in niacin) 
the glycogen body is almost of the same size and 
contains the same concentration of glycogen as in 
the analogous controls, although the animals 
weigh only 44 of the latter. In the chicks main- 
tained on the protein deficient diet in which the 
body weight is similarly only 14 of the controls, 
the glycogen body is slightly smaller. Finally, in 
the chicks on all the high protein diets, whether 
deficient in any of the vitamins or not, the gly- 
cogen body is considerably larger than in the 
previous controls. 


463. Cystometric studies of the bladder func- 
tion in the cat. Prei-cHin Tane* anp THEO- 
porRE C. Rucu. Dept. of Physiology and Bio- 
physics, Univ. of Washington School of Medicine, 
Seattle. 

Bladder tonus as indicated by the slope of the 
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initial limb of cystometrograms was the same in 
normal, decerebrate, and acute and chronic spinal 
cats. These findings indicate a peripheral rather 
than a reflex origin of bladder tonus and that 
tonus is not subject to higher control. Bladder 
contraction during micturition is similar in normal 
and decerebrate but absent in acute spinal ani- 
mals. In chronic spinal cats, bladder contractions 
were weak and poorly sustained. When micturi- 
tion pressure was plotted against the filling vol- 
ume in more than 100 cystometrograms, there 
appeared an optimum filling volume (40 ec) which 
gave the highest micturition pressure. Below or 
above this volume, the micturition pressure was 
reduced. Studies combining cystometry with 
transection of the brainstem at various levels 
indicated that the micturition reflex is facilitated 
or inhibited from at least three levels of the 
brainstem. One level includes Barrington’s pon- 
tine ‘center.’ Transection of the brainstem at the 
middle of or immediately rostral to the superior 
colliculi dorsally and just rostral to pons ven- 
trally results in micturition thresholds usually 
more than double that of the intercollicular 
preparations. Transections leaving the mammil- 
lary bodies intact result in thresholds similar to 
that of the intercollicular preparations. These 
results indicate that a facilitatory center for the 
micturition reflex exists in the hypothalamic- 
reigion and an inhibitory center in the inter 
collicular region. (Aided by the National Para- 
plegia Foundation.) 


464. Changes in serum solutes following in- 
travenous injection of hypertonic saline to 
normal human subjects. RoBERT TARAIL AND 
GEorRGE LoGspon (introduced by T. 8. Danow- 
sk1). Dept. of Research Medicine, Univ. of Pitts- 
burgh, Pittsburgh, Pa. 

In a total of 4 experiments, about 700 cc of 
2.5% saline were given to 2 adults weighing 59 
and 62 kg (4.8 to 5.8 mEq NaCl/kg) over 36-48 
minutes first during mild or moderate hydropenia 
and, weeks later, during water diuresis (400-500 
ec of water orally per hour). Bloods were obtained 
just before infusion, 10 minutes after infusion, 
and 2 or 3 hours subsequently. At the height of 
expansion of extracellular volume concentrations 
of serum sodium, chloride, and water rose, serum 
potassium remained unchanged, and CO: content, 
inorganic phosphate, calcium, and proteins fell. 
When extracellular volume remained elevated, 2 
or 3 hours later: concentrations of serum sodium 
and chloride either fell or remained unchanged; 
serum potassium remained unchanged or rose 
slightly ; inorganic phosphate remained unchanged 
or, once, rose slightly; CO. content, calcium, and 
protein rose; serum water fell. Behavior of serum 
potassium appeared to contrast with that of 
serum inorganic phosphate, calcium and protein. 
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Serum potassium did not fall either at initial 
height of expansion of extracellular fluid or later, 
when this compartment remained enlarged, 
despite failure of urinary excretion rate of potas- 
sium to fall appreciably. These findings parallel] 
results of reported studies using other hypertonic 
solutions in man and dog. The observations are 
consistent with the hypothesis that under these 
circumstances the intracellular phase is geared to 
sustain the concentration of extracellular potas- 
sium notwithstanding definite expansion of 
extracellular volume. 


465. Afferent impulses in individual cochlear 
nerve fibers of the guinea pig. I. Tasaki 
(introduced by H. Davis). Central Inst. for the 
Deaf, St. Louis, Mo. 

Afferent impulses were recorded from individual 
fibers in the guinea pig cochlear nerve with 
micro-electrodes of Ling and Gerard type. The 
electrode was introduced in the portion of the 
nerve between the internal auditory meatus and 
the modiolus through a small hole made in the 
thick bony wall. Tone pips, clicks, pure tones, ete. 
were used as stimuli. As it was difficult to keep 
the electrode in one particular fiber for a period 
longer than about one minute, various new tech- 
niques were used to obtain several different kinds 
of information from one fiber in a short time. 
With 8000 cps tone pips, the single fiber response 
starts approximately at the peak of the whole 
nerve trunk response (so-called Ni), but there 
was a variation in the latency. Following this 
spike another spike frequently appears at an 
interval of about 1 msec; from this finding it was 
concluded that the major portion of the so-called 
Nz response of the nerve trunk derived from the 
primary neurone, and not from the secondary 
neurone. With pure tones of frequency between 
250 and 2000 eps, the afferent impulses tend to 
appear in a definite part of the cycle of the stimu- 
lating sound, but the frequency of the impulses 
was always far lower than that of the sound. The 
fibers arising in the basal turn of the cochlea 
respond to sound of any frequency up to about 
10,000 cps, while the fibers originating in the 
upper turns respond only to low frequency sounds. 


466. Reliability of the low frequency critically 
damped ballistocardiogram. HENRY LNG- 
STREET TAYLOR AND WILLIAM F. Matonsy.’ 
Lab. of Physiological Hygiene, Univ. of M:nne- 
sota, Minneapolis. 

Ballistocardiograms were obtained on 121 nor- 
mal middle-aged men in 1950, ’51 and ’52. in 4 
yearly examinations during the 4-year period 
since 1948, none of these men showed basal b/ood 
pressures over 140/90, abnormal electrocardio- 
grams at rest or after exercise, nor had they com- 
plained of pain in the chest. Duplicate B.C.G. 
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records were obtained on 30 of these men in 1951. 
The test-retest correlation coefficients for the IJ 
force, apparent cardiac output and cardiac index 
(breathing records) were 0.86, 0.76 and 0.76, 
respectively. The test-retest coefficients of corre- 
lation calculated on data obtained in 1951 and ’52 
on the identical men for the same B.C.G. items 
were 0.87, 0.78 and 0.75, respectively. The reli- 
ability of the breathing and breath-holding rec- 
ords was studied with the HI and IJ forces and 
the calculated stroke volume. Data from 1950, ’51 
and 52 were examined by means of the analysis 
of variance in 23 individuals. All three items in 
both breathing and breath-holding records signif- 
icantly distinguished between individuals. How- 
ever, the per cent of the total variance attributed 
to individual differences was 61, 73 and 69 for the 
HI foree, IJ force and stroke volume, respec- 
tively, in the breathing record and only 56, 60 
and 47 for the same items measured on the breath- 
holding records. The IJ time did not distinguish 
between individuals in either record. An analysis 
of variance was carried out on the complete group 
of 123 men using the cardiac index data from the 
breathing record for 1950, ’51 and ’52. The F test 
demonstrated a satisfactory differentiation be- 
tween individuals. Sixty-four % of the total vari- 
ance was attributed to individual differences, 
35% to random error and 1% to differences be- 


tween years. The standard deviation of the inter- 
individual variation was 0.59 1/min/m? while that 
within individuals was 0.44 1/min/m?. 


467. Metabolism of glycerol and pyruvate by 
rat kidney slices. CH1nc TsenG TENG (intro- 
duced by Hesset E. Horr). Dept. of Physiology, 
Baylor Univ. College of Medicine, Houston, 
Texas. 

The metabolism of glycerol and pyruvate has 
been studied in rat kidney slices. Under aerobic 
conditions, both were readily metabolized. When 
pyruvate was the only added substrate, pyruvate 
uptake was 100 um/gm of wet kidney, glucose and 
lactate formation were 6.6 and 18 uM/gm, respec- 
tively. When glycerol was the substrate alone, 
glycerol uptake was 27 um/gm, glucose formation 
was 7.3 um/gm and lactate formation was only 3.4 
um/gm. When both substrates were present to- 
gether, glycerol uptake rose to 57, pyruvate up- 
take to 117, glucose formation to 13.8, and lactate 
production to 54 um/gm. These results suggested 
that a dismutation between a-glycerophosphate 
and pyruvate took place. Under anaerobic condi- 
tions, the following results were obtained. Glucose 
Was not formed with either glycerol or pyruvate 
or both as substrate. With pyruvate as the only 
substrate, 63 um of pyruvate disappeared while 21 
uM of lactate appeared. When glycerol was the 
only substrate it was not metabolized. When, 
however, the two substrates were present together, 
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a considerable glycerol uptake (20 um/gm) was 
observed. Simultaneously, pyruvate uptake in- 
creased to 72 um/gm and lactate formation rose to 
42 um/gm. It was apparent that under anaerobic 
conditions the utilization of glycerol depended 
upon the simultaneous metabolism of pyruvate. 
This implied that during the dismutation of 
pyruvate high energy phosphate bonds were gen- 
erated resulting in the phosphorylation of gly- 
cerol. In addition, the increase of lactate pro- 
duction suggested that pyruvate also acted as 
hydrogen acceptors for the subsequent oxidation 
of a-glycerophosphate. 


468. Relation of sweat gland recruitment to 
ESR. Price E. THomas, Harry M. Wricut 
AND C. WILLARD Hart, JR. (introduced by J. 8. 
Denstow). Kirksville College of Osteopathy and 
Surgery, Kirksville, Mo. 

This is a report on continued studies of the 
functional significance of areas of low electrical 
skin resistance (ESR) found on the trunks of 
human subjects under resting, nonsweating con- 
ditions. The patterns of distribution vary with 
the individual but may remain consistent for 
many months in a given individual. The low- 
resistance areas are frequently associated with 
other regional or segmental disturbances (Korr 
et al, Federation Proc. 7-11). We reported last year 
that: a) in a given area, variations in ESR were 
related to simultaneous variations in numbers of 
sweat glands in low-grade activity as revealed by 
the Randall spot-count method; b) low-resistance 
areas consistently maintained and recruited (with 
shorter latencies) relatively large numbers of 
active glands. However, low-resistance areas re- 
mained distinguishable under conditions when no 
sweat-gland activity was detectable by the Ran- 
dall method. Recent studies, under the same 
conditions, with colorimetric methods (Wada) 
which limit evaporation, revealed that variations 
in ESR remained relatable to variations in spot- 
counts (numbers of liquid bridges maintained by 
low-grade sweat gland activity). The stimulation 
of maximal sweat-gland activity in contiguous or 
symmetrical areas of low and high resistance 
(with cholinergic agents) has revealed no con- 
sistent difference in total numbers of glands in 
these areas. The differences in ESR appear there- 
fore to be related to regional or segmental differ- 
ences in recruitment of sudomotor fibers. (Aided 
by contract Nonr 243(00) with Office of Naval 
Research; and grants from National Institutes of 
Health and American Osteopathic Association.) 


469. Hemin synthesis in polonium-induced 
anemia in the rat. Rosert G. THoMas,* 
Kurt I. Attman,* J. N. STANNARD AND Kurt 
Satomon.* Dept. of Radiation Biology, Univ. of 
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Rochester School of Medicine and Dentistry, 

Rochester, N. Y. 

The incorporation of a-C'-glycine into circulat- 
ing erythrocytes has been studied in rats made 
anemic by administration of the a-emitter po- 
lonium. Relative rates of C™ incorporation into 
hemin (measured as protoporphyrin dimethyl 
ester) and globin fractions remained unchanged 
despite the presence of moderate to severe anemia 
at the time of sacrifice. A significant lowering of 
the millimolar isotope concentration in hemo- 
globin and of the per cent total C' dose incorpo- 
rated occurred in 4 groups of rats receiving 40 
ue/kg of polonium. No significant lowering of the 
incorporation occurred in two other groups at this 
dosage level and in two groups at a lower dosage 
level. The lack of change in the C activity ratio 
of globin to hemin contrasts with earlier results 
obtained with x-rays in which marked alteration 
of this ratio were found. It cannot be stated 
whether this difference is due to the type of radia- 
tions involved or to the fact that the x-ray ex- 
posure was short while the radiation from po- 
lonium within the body is continuous. 


470. Effects of variations in glomerular filtra- 
tion rate on bicarbonate absorption. Davip 
D. THompson AND MartuHA J. BARRETT (intro- 
duced by D. J. Epwarps). Dept. of Physiology, 
Cornell Univ. Med. College, New York City. 

The work of Pitts et al. demonstrated that the 
absorption of bicarbonate by the renal tubules is 
a reasonably constant quantity when expressed 
as the amount absorbed per unit volume of 
glomerular filtrate over a wide range of plasma 
concentrations of bicarbonate. The quantity of 
bicarbonate absorbed per unit time appeared to 
be proportional to the rate of glomerular filtra- 
tion. These observations have been extended to 
include a comparison of the absorption of bicar- 
bonate at normal and markedly reduced levels of 
glomerular filtration rate. To date 27 experiments 
have been performed. Reductions in glomerular 
filtration rate were accomplished by the inflation 
of a balloon catheter positioned. in the aorta 
above the origins of the renal arteries. Plasma 
levels of bicarbonate were elevated sufficiently by 
the infusion of sodium bicarbonate to maintain 
the quantity filtered at reduced filtration rates 
greater than the quantity reabsorbed at normal 
filtration rates. Under these conditions the 
amount of bicarbonate absorbed per unit time 
remains relatively constant, whereas the amount 
of bicarbonate absorbed per unit volume of glo- 
merular filtrate rises when the glomerular filtra- 
tion rate falls. In this situation the absorption of 
bicarbonate appears to be governed by a 7J'm 
process. 
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471. Respiratory metabolism of grasshopper 
embryos (Chortophaga viridifasciata). Saw. 
vEL R. Tipton anp Georaia S. St. AMAnp,* 
Biology Div., Oak Ridge Natl. Lab., Oak Ridge, 
and Dept. of Zoology, Univ. of Tennessee, Knoz- 
ville. 

The addition of grasshopper egg yolk to the 
balanced salt medium normally used resulted in a 
small but apparently significant increase in the 
respiration of isolated embryos measured in small 
Warburg flasks at 38°C. and px of 6.8 in oxygen. 
The embryonic respiration was not significantly 
affected by 0.05 m concentrations of sodium suc. 
cinate, sodium pyruvate, or sodium acetate. 
Sodium malonate, however, markedly depressed 
the respiration of isolated embryos. Malonate 
inhibition was not influenced by the presence of 
succinate in the medium. Succinate, when added 
to homogenates prepared in small Elvehjem and 
Potter glass homogenizers, stimulated the homo- 
genate respiration to values 2 to 3 times that 
without added substrate. Obviously there is an 
active succinoxidase system in Chortophaga em- 
bryos but apparently the system is not available 
to exogenous succinate. Suspensions of free, rela- 
tively normal, embryonic cells have been prepared 
by means of trypsin-hyaluronidase digestion. 
Dividing cells were observed in suspensions for 
several hours after preparation. A suspension pre- 
pared from 150 embryos (14 days development at 
26°C.) contained an average of 2,000,000 cells 
which respirated at a rate of 1.2 mm? oxygen/hr/ 
million cells. The addition of succinate to the 
suspension had no effect on the respiration of the 
isolated cells. 


472. Effect of a carbonic anhydrase inhibitor 
(Diamox) on respiratory gas_ transport. 
JosEPH F. ToMASHEFSKI,* RoBERT T. CLARK, 
Jr.* anp Herman I. Cuinn. USAF School of 
Aviation Medicine, Randolph Air Force Base, 
Texas. 

Diamox (6063), a carbonic anhydrase inhibitor, 
was administered intravenously to anesthetized 
dogs to determine the effects of this drug on 
respiration and respiratory gas transport. Femoral 
artery blood was drawn at various intervals fol- 
lowing the administration of 6063, and determina- 
tions of the arterial Po,, Pco,, pH, plasma COz, and 
carbonic anhydrase activity were made. Alveolar 
air samples were collected simultaneously with the 
blood sampling and analyzed on the Scholander 
apparatus for their gas composition. Ventilation, 
O2 uptake, and CO: output, as well as hematological 
and urine studies were made. A state of acidosis 
was rapidly produced. A decrease in the blood p# 
plasma CO: content, alveolar Pco,, O2 uptake, 
CO: elimination, carbonic anhydrase activity 
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were observed. There was a corresponding rise in 
arterial Po,, Pco,, urinary output, and urinary 
pa. The arterial Poco, was considerably higher 
than the alveolar Pco,. The data are consistent 
with an impairment of CO: transport from the 
blood to the alveoli. Studies are in progress to 
chart the blood and respiratory pattern of man 
and dog receiving Diamox during simulated alti- 
tude and low Oz mixtures. 


13. Molecular kinetics of the actomyosin- 
ATP system. Y. ToNoMuRA AND S. WATANABE 
(introduced by Manuet Moraes). Dept. of 
Chemistry, Univ. of Hokkaido, Sapporo, Japan. 
On the basis of studies of ATPase kinetics, 
light-scattering changes upon ATP-addition to 
actomyosin solutions, and the influence of pyro- 
phosphate upon certain cations, the following 

scheme of the muscle action cycle is proposed: 

) in the presence of Mg-ion, actin combines 

reversibly with myosin, to form Mg-actomyosin, 

b) the binding of ATP to this Mg-actomyosin 

results in the deformation of the latter, c) addition 

of Ca-ion converts the complex to deformed Ca- 
actomyosin-ATP, d) Ca-activated ATPase ac- 
tivity eliminates the ATP, leaving deformed 

(a-actomyosin, e) addition of Mg-ion displaces 

the Ca, and converts the complex to undeformed 

Mg-actomyosin, and reaction b) commences the 

cycle again. The unit weight of myosin is about 


140,000 gm. Reactions 6 and c occur in the latent 
period, d in contraction and e¢ in relaxation. This 
mechanism accounts for various facts of the action 
cyele, the ATP consumption per twitch, effects of 
divalent cations, temperature, etc. 


474. Effects of corticotropin and convulsion- 
inducing agents on P® uptake of brain 
phospholipids and total phosphorus-con- 
taining compounds. CLARA Torpa. Dept. of 
Medicine (Neurology), Cornell Univ. Med. Col- 
lege, and New York Hospital, New York City. 
The effects of a single injection of corticotropin 
(ACTH) and of various convulsion inducing 
agents on the uptake of P® of brain phospholipids 
and total phosphorus containing compounds has 
been investigated. Mice received intraperitoneally 
4 phosphate solution containing 10 to 50 micro- 
curies of radioactive phosphorus. ACTH and the 
convulsion inducing agents were administered 
thereafter at various time intervals. Five hours 
after the injection of P® the brain was fractionated 
following a modified method of King and the 
specific activities of the various phosphorus con- 
taining fractions were ascertained. In less than 15 
minutes after administration of ACTH the specific 
activity of the brain phospholipids significantly 
increased. A temporary increase of the brain 
Phospholipid content (up to 25%) was also ob- 
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served. During convulsions induced by electro- 
shock or intraperitoneal administration of pentyl- 
ene tetrazole and physostigmine salicylate the 
specific activity of phospholipids significantly 
decreased. These results indicate that the brain 
phospholipids are utilized during activity. Fur- 
thermore, the turnover of phospholipids is in- 
fluenced by some hormones. (Supported by a grant 
of the U. S. Atomic Energy Commission.) 


475. Potassium exchange in red blood cells of 
the duck. D. C. Tosteson anv J. 8. Ropert- 
son (introduced by R. C. Darina). Med. 
Dept., Brookhaven Natl. Lab., Upton, Long Island, 
N.Y. Dept. of Medicine, Columbia Univ. College 
of Physicians and Surgeons, New York City. 
Heparinized duck blood was diluted with an 

isosmotic bicarbonate-phosphate buffer ([K] = 5 

mEq/1, [glucose] = 400 mg %) to make a 10-15% 

cell suspension. One half of this suspension was 

incubated at 37°C. in 95% O2-5% COs, the other 
in 95% N2-5% COz. A tracer amount of K®Cl was 
added to each flask. At intervals, samples of cells, 
medium and whole cell suspension were taken 
from the flasks and analyzed for sodium, potas- 
sium, radioactivity, water, pH, and lactic acid. 

The observed concentrations in the packed cell 

fraction were corrected for the amount of trapped 

plasma which was measured with I'*! albumin. 

When the duck red cells were incubated in 95% 

O2-5% COz, the specific activity in the cells could 

be described as a function of time containing 2 

exponential terms. The experimental curve was 

analyzed assuming that it represented behavior 
in a 3 compartment system in the steady state. 

Two types of analysis are possible, depending 

upon whether one considers both kinds of cell 

potassium to exchange directly with the potassium 
in the medium, or whether only one exchanges 
directly. In both cases the results of the analysis 
indicated that part of the cell potassium ex- 
changed at a rapid rate whereas the remainder 
exchanged at a slower rate. On the other hand, in 

a similar system incubated in 95% N2-5% COz, all 

of the cell potassium exchanged at a single rapid 

rate (35 mEq/! RBC-hr). 


476. Influence of various agents on the blood- 
cerebrospinal fluid potential. R. D. Tscurrer 
AND J. L. Taytor.* Dept. of Physiology, Univ. of 
Chicago, Chicago, Ill. 

A d.c. potential has been found to exist between 
the blood and cerebrospinal fluid (CSF) which 
can be consistently varied by altering the composi- 
tion of the blood or CSF. These potentials have 
no consistent relationship to changes in systemic 
blood pressure. Calomel cells connected by sat- 
urated KCl bridges into the cisterna magna and 
external jugular vein were used through a modified 
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high impedance input to record on a Brown po- 
tentiometer. Nembutalized dogs have an initial 
potential of 4 to 6 mv (CSF negative) which grad- 
ually reverses polarity over 6 to 8 hours to as 
much as 6 mv (CSF positive). This drift can be 
inhibited by continuous artificial respiration. The 
following agents evoke potential shifts towards 
increasing CSF positivity: CO2, ether, and i.v. 
HCl, Nembutal, Pentothal, adrenaline, azide, 
cyanide, intocostrin, and KCl. Potassium chloride 
in i.v. doses as small as 0.5 mg/kilo produces 
noticeable potential changes. NaOH i.v. and intra- 
thecal KCl evoke shifts toward increasing CSF 
negativity. It is hypothesized that this potential 
results from Bernstein type membrane activity of 
the blood-CSF and blood-brain barriers, and that 
observed shifts in potential result either directly 
from altered ionic composition of these fluid com- 
partments due to the administered agent, or 
secondarily, following changes in barrier permea- 
bility. (Supported in part by a research grant from 
the Natl. Inst. of Health, Public Health Service.) 


477. Alteration in the dynamics of transcapil- 
lary exchange from intravenous injection 
of hyaluronidase. M. Don TurRNER,* Cart B. 
FeRREL* AND RicHarp R. Overman. Dept. of 
Physiology and Inst. of Clin. Investigation, Univ. 
of Tennessee College of Medicine, Memphis. 
Using instantaneous and simultaneous injection 

of K® or Na** and T-1824, a method for demon- 
strating a permeability-increasing action of hy- 
aluronidase has been evolved. This method pos- 
sibly will prove to be a sensitive in vivo qualitative 
assay for hyaluronidase. In the experiments, 5 mg 
of T-1824 mixed with 2-3 mEq of K containing 
K® or 0.50.6 mEq of Na containing N* in a 
volume of 1 ce was rapidly injected into the jugular 
vein of normal dogs and dogs previously treated 
with i.v. injection of 600-1000 TRU/kg hyaluroni- 
dase. Serial blood samples were obtained at vari- 
ous intervals over a 6-minute period thereafter 
from the opposite carotid artery. K® or Na** and 
T-1824 content of each sample was determined. 
The disappearance rates of the injected K or Na 
and the plasma volume were calculated and com- 
pared. A definite alteration in capillary transfer 
occurred in the hyaluronidase treated dogs since 
a) the slope of the K® disappearance curve in- 
creased 40%, and b) the dye space (apparent 
plasma volume) increased 28% on the average. 
On the other hand, systemically administered 
hyaluronidase had no apparent affect on the dis- 
appearance rate of Na*‘ from the circulation. It 
was found that the method of preparation was 
more important than the purity of hyaluronidase 
as far as the in vivo activity of this enzyme is 
concerned. 
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478. Biological assay of an anti-inflammatory 
agent produced by the spleen (splenin 4), 
G. Uncar ann S. A. Karsata.* Rheumatic Fever 
Research Inst., Northwestern Univ. Med. School, 
Chicago, Ill. 

It was previously reported that the spleen pro. 
duces a substance which exerts effects similar to 
those of ACTH or cortisone on capillaries and ex. 
perimental inflammatory reactions (Endocrinology, 
37 : 329, 1945, J. de Physiol. 39: 219, 1947). An assay 
method was devised based on the inhibition of 
anaphylactic arthritis (Am. J. Physiol. 166: 340, 
1951) to assist in the fractionation and purification 
of the material. The percentile reduction of the 
joint swelling is linearly related to the log of the 
dose of splenin A and a unit of inhibitory activity 
was defined as the amount of material causing 50% 
inhibition. The most highly purified preparation 
obtained to date contains about 20,000 units/mg. 
The assay method is not specific (the reaction is 
also reduced by ACTH, cortisone, hydrocortisone, 
salicylates and related drugs) but splenin A prepa- 
rations are active at lower concentrations than any 
other known substance. Splenin A can also be 
assayed by the method of Chen and Wickel (En- 
docrinology 51: 21, 1952) based on the protection of 
adrenalectomized rats against the fatal ‘anaphy- 
lactoid’ condition induced by injection of egg 
white. This protection is also afforded by splenin 
A proportionally to the dose employed. The role 
of the spleen in the pituitary-adrenocortical sys- 
tem will be discussed. 


479. Use of an ion exchange resin to deter- 
mine total base of serum. JoHN C. VANATIA 
AND Ivan CusuHInG (introduced by Rosert 
W. Lackey). Dept. of Physiology, Southwestern 
Med. School, Univ. of Texas, Dallas. 

Total base of serum has been determined using 
an anion exchange resin (Amberlite IRA-400) con- 
ditioned as iodate. Serum total base is determined 
by 2 methods. a) It is diluted 1:100 and poured 
through a column of resin 10 cm long and 0.5 cm 
diameter. After the dead space in the column is 
displaced, 5 cc of the effluent is collected and trans- 
ferred to a flask; iodide, and acid added, and the 
free iodine liberated titrated with 0.003, N thio- 
sulfate with starch as an indicator. b) The serum 
may be ashed with sulfuric acid at 500-550°C., 
diluted and run as above. The method without 
ashing is faster but is low by 4.8 + 2.0 mEq/l 
due to the plasma protein. The ashed method 
averaged 151.4 + 0.55 mEq/I on a series of ll 
serums of normal adults. The average of ‘hese 
same serums ashed by Hald’s method and subse- 
quent determinations of the sulfate on the icdate 
column average 0.65 mEq/1 lower but the differ- 
ence is not statistically significant. The standard 
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deviation of a single determination is 0.8 mEq/l. 
The method has been adapted to the colorimeter 
with little loss of accuracy. Frequent determina- 
tions of sodium chloride solutions are carried out 
to check the behavior of the columns. 


480. Spreading cortical convulsions and de- 
pressions. A. VAN HaRREVELD AND J. S. 
Stamm.* California Inst. of Technology, 
Pasadena. 

Repetitions of spreading depressions in the 
rabbit cause a gradual development of a convul- 
sive pattern which eventually replaces the original 
depression of cortical activity. Evidence has been 
presented previously that the spreading depres- 
sion is preceded by a wave of vasoconstriction 
and by a decrease in the cortical oxygen tension. 
This suggested the possibility that the depression 
of electro-cortical activity is produced by cortical 
asphyxiation. Accordingly, the prevention of vaso- 
constriction would alter the spreading depression. 
Cerebral vasodilators like acetylcholine, pilo- 
carpine and carbon dioxyde have indeed been 
found to replace the spreading depression with a 
spreading convulsive pattern of the same latent 
period, and speed of propagation. This is es- 
pecially interesting for carbon dioxyde which 
tends to depress convulsions. These observations 
support the hypothesis that spreading depression 
isan asphyxial phenomenon caused by a wave of 
vasoconstriction passing over the cortex. It has 
to be assumed that the complex of processes which 
precede and accompany the spreading depression 
tend to produce a convulsive pattern which does 
not appear in the fresh preparation due to cortical 
oxygen lack caused by the wave of vasoconstric- 
tion. Repetition of the spreading depression might 
exhaust the processes producing vasoconstriction 
and thus make it possible for the convulsive 
patterns to manifest themselves. 


481. Acclimatization on propulsive motility 
of small intestine. Epwarp J. VAN LIERE AND 
Hexen H. Hess.* Dept. of Physiology, School of 
Medicine, West Virginia Univ., Morgantown. 
Since there may be a relationship between physi- 

cal training (which has been observed to increase 

intestinal motility) and acclimatization to alti- 
tude, the effect of acclimatization alone on in- 
testinal motility was studied. Adult albino rats 

(Wistar-strain) were used. Eleven rats were ac- 

climatized by exposing them to a low oxygen ten- 

sion of 294.4 mm Hg (simulated altitude: 24,000 

ft) for 4 hours each day for 41 days. These ac- 

climatized rats were paired with unacclimatized 
tats of similar weight and age and all were fasted 
for 24 hours. Propulsive motility of the small 
intestine was studied by Macht’s technique. Each 
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member of a pair was given 2 cc of a mixture of 
10% powdered charcoal suspension in 10% gum 
acacia in water by stomach tube. After 40 minutes 
the animals were killed, the small intestine re- 
moved and the distance the charcoal mixture had 
traversed the gut measured. The results were as 
follows: mean length of the intestine of control 
animals was 108 cm; mean distance traversed by 
charcoal mixture was 85 cm or 79% of the distance. 
The respective figures for the acclimatized animals 
were: 108 cm, 83 cm, and 77%. The differences were 
not statistically significant. It is concluded that 
the propulsive motility of the small intestine of 
rats, which have been acclimatized to low oxygen 
tensions for 4 hours each day for 41 days remains 
unchanged under normal oxygen tension. 


482. Recovery of I" in iodide microanalysis. 
LesTER VAN MIDDLESWORTH AND JOSEPH T. 
TRUEMPER.* Div. of Physiology, Univ. of Ten- 
nessee, School of Biological Sciences, Memphis. 
Previous investigators have stated that the 

Chaney distillation analysis for PBI results in 

low recovery of iodide from samples containing 

less than 0.05 y iodide. In determination of ab- 
solute iodide content in organic material we have 
employed I'*! tracer to detect sources of error in 
distillation. Danowski’s adaptation of the Chaney 
distillation was used. Results reported are known 

KI standards in 6% glycine. 1-8 X 10° c/m P*! 

(99.2% I'8!) was added to the still flask with each 

sample. After distillation I! was determined as 

follows: 


Added % Recovered [31 Recovered 
yi Residue Distillate Washings yl 
Blank 35 30 17 045 
vk 12 63 2 12 
2 11 82 4 19 
5 9 90 5 .41 


The data demonstrate 0.03-0.06 y I'?’ remains 
in the distillation residue; best reagents obtain- 
able contain 0.15 y I'2’; absorber was inefficient at 
low concentrations of I'?’; I'*! recovery exceeds 
I'27 recovery. Somewhat similar tests with 
Barker’s ignition method of analysis, using blood 
samples and I'* tracer showed recoveries of 


68-86% of I'*, 


483. Response of hypertensive dogs to adre- 
nalectomy. L. VAN MippLESworTH, WILLIAM 
T. Tyson,* Maurice S&Gau,* with technical 
assistance of RALPH ADDINGTON* and WILLIAM 
JERNIGAN.* Depts. of Physiology, Surgery and 
Urology, Univ, of Tennessee College of Medicine, 
Memphis. 

Goldblatt hypertension has been successfully 
produced by use of bilateral clamps in 3 dogs. 

After 1.5 to 3 months of hypertension bilateral 
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adrenalectomy was performed and the animals 
maintained on 5 mg cortisone/kg/day. In all three 
cases the mean blood pressures gradually fell from 
180-207 to 130-140 mm Hg within 1-4 weeks. Corti- 
sone was gradually withdrawn. One dog died 10 
days later, the blood pressure of one dog rose to 
180 mm Hg during a 6 weeks period and the third 
animal remained almost normotensive (140-150 
mm Hg) for 9 months, after which time the blood 
pressure returned to 190 mm Hg. Renal blood flow 
and filtration rate were determined repeatedly on 
the animal which died. Although these functions 
were altered, they remained within the extremes 
of normal. 


484. In vitro hemolysis of dog erythrocytes by 
methylene blue. III. A. B. Vraupanpo, F. J. 
LEARY AND J. F. CoLuins (introduced by JoHN 
Fereuson). Dept. of Physiology and Pharma- 
cology, Creighton Med. School, Omaha, Nebr. 
Further studies on lactate metabolism by the 

dog erythrocyte in the presence of methylene blue 

have shown the following. Carbon dioxide is 
evolved during the first phase of the reaction and 
disappears during the second phase. Determina- 
tions of lactate and pyruvate on contents of 
Warburg vessels showed that the Qo, during the 
first phase of oxygen consumption could be ac- 
counted for on the basis of conversion of lactate 
to pyruvate, except for the fact that carbon 
dioxide is formed. During the second phase, 
lactate seems to reappear. However, since it is 
known that malate interferes with lactate deter- 
minations, the evidence suggests carbon dioxide 
fixation by pyruvate to yield oxalacetate with con- 
sequent reduction of oxalacetate to malate. Fixa- 
tion of carbon dioxide to form carbon to carbon 
bonds is an endergonic reaction, and energy must 
be supplied. It has been shown that this reaction 
occurs in mammalian liver with the oxidation of 
glucose to gluconic acid supplying the necessary 
energy. In the present experiments it appears that 
energy is supplied by the combined reversible 
oxidation and reduction of methylene blue and 
dehydrogenation of lactate to pyruvate. (Con- 
ducted under a contract with the Office of Naval 
Research.) 


485. Secretion of pepsin in vitro. RAMON 
VILLARREAL (introduced by Vrrernta D. DAvEN- 
port). Dept. of Physiology, Univ. of Utah College 
of Medicine, Salt Lake City. 

Secretion of pepsin has been studied in excised 
mouse stomachs using the technic employed by 
Davenport for the study of acid secretion. After 
1 hour incubation the peptic activity of the fluid 
in the stomach and that of the extract made with 
the glandular portion of the stomach was deter- 
mined. Secretion of acid was also measured by pH 


at a basal rate of secretion which averaged 0% 
arbitrary peptic units/mg wet wt/hour for th 
internal fluid and 1.56 for the stomach extract. 
The secretion of acid averaged 7.55 um/stomach/ 
hour. In every instance a close relationship be. 
tween the pepsin output and the amount of acid 
secreted was found. Increasing the pressure in 
the stomach had a stimulating effect on both acid 
and pepsin output. This stimulating effect was not 
affected by adding to the incubation mediun 
different concentrations of atropine sulphate or 
hexamethonium bromide, but this response was 
abolished by a 4% procaine hydrochloride in the 
internal fluid. However, procaine did not affect 
the basal rate of secretion. The results indicate 
that under the conditions of this study the mecha. 
nism responsible for the stimulating effect of dis. 
tention of the stomach on the secretion of acid and 
pepsin in vitro is not affected by blocking 
muscarinic responses on the gastric gland nor by 
means of a ganglionic blocking agent but it is 
abolished when a local anesthetic is applied on 
the mucosa. 


486. Gastric antisecretory and other actions 
of epoxytropine tropate methyl bromide 
(Pamine Bromide). FRANK E. VisscuH_Er, M. J. 
VANDER BROOK AND ADRIAN P. TazELaanr, JR.’ 
Dept. of Pharmacology, Upjohn Co., Kalamazoo, 
Mich. 

Gastric antisecretory activities of Pamine 
Bromide (Upjohn Co.), methantheline bromide, 
atropine sulfate, and scopolamine hydrobromide 
trihydrate have been compared. By intravenous 
administration the effective doses to cause 50% 
inhibition of volume of gastric secretion (EDs) 
during the first 2 hours after dosage are 0.00 
mg/kg for Pamine Bromide and 0.7, 0.07 and 
0.01 mg/kg respectively. By intraduodenal dosage 
the EDs for the first 3 hours after dosage is 5 
mg/kg for Pamine Bromide and 10 to 20, 0.5 to1, 
and 0.30 to 0.5 mg/kg respectively. Gastric anti- 
secretory activity of Pamine Bromide has been 
demonstrated in gastric pouch dogs at 0.01 mg/kg 
by parenteral dosage. Anti-ulcer activity of 
Pamine Bromide has been demonstrated in starved 
rats (7 days fast), where rumenal ulcers were pre- 
vented with 0.02 mg/kg subcutaneous doses, and 
also for 21 days in dogs with transplanted antrum 
and gastro-jejunostomy. The reduction in inc¢i- 
dence of ulcer was from 55% in control dogs 10 8% 
in dogs treated with 2 mg/kg/day of Pamine 
Bromide orally in divided dosage. Pamine Bromide 
was found to be less potent in causing cardio 
acceleration in dogs than in inhibiting gastric 
secretion in rats, and was found to be twice 4 
potent as atropine in blocking pilocarpine induced 
salivation in rabbits. Favorable therapeutic ratios 
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have been found for acute toxicity in mice and 
for chronic toxicities in rats and dogs. 


487. Effects of some intermediary metabolites 
on rate of O2. consumption of a colorless 
euglenoid flagellate, Astasia klebsii. HERMAN 
Von Dacu (introduced by Cuaries F. 
Moraan). Dept. of Physiology, Georgetown Univ. 
Schools of Medicine and Dentistry, Washing- 
ton, D. C. 

Rates of respiration of living organisms in con- 
centrated suspensions were determined by the 
Warburg method. Fumarate (0.02 m) and citrate, 
succinate and a-ketoglutarate (all 0.05 m) had no 
appreciable effect over a pu range of 2.5 to 5.7. 
It may be postulated that the cells are imperme- 
able to these compounds over the entire pH range, 
or that the necessary enzyme systems are absent. 
Acetate, lactate and pyruvate were also tested. 
Quantitatively their effects differed considerably. 
However, for each of the three metabolites there 
was a favorable range of pH at which optimum 
concentrations of metabolite produced a several- 
fold increase in respiration; a lower range of pH 
at which high concentrations of metabolite were 
inhibitory or toxic and low concentrations pro- 
duced slight or moderate increases in respiration; 
and a high pH range at which the respiratory in- 
crease was also lessened. The possible significance 
of these observations will be discussed. 


488. New instrument for study of clotting and 
fibrinolysis. Kurt voN KauLLA AND Murray 
WEINER (introduced by J. Murray STEELE). 
Research Service, Third (NYU) Med. Div., Gold- 
water Memorial Hosp., Welfare Island, New York 
City. 

Objective and accurate measurement of the 
course of clotting and fibrinolysis from onset to 
completion is possible with the aid of an instru- 
ment called the ‘thrombelastograph.’ It is a pre- 
cision instrument which records photographically 
changes in certain structural properties ofa clot 
during the course of its formation and dissolution. 
The patterns of clotting of normal blood and 
Plasma have been compared with that of low 
platelet plasma, hemophilic blood, plasma of sub- 
jects given Tromexan and others. Besides the 
variations in the time of onset of clotting, distinct 
differences in the quality of the developing clot 
and in the time necessary for completion of clot- 
ting are graphically recorded. Similarly, the course 
of lysis of the clot is shown from its onset to com- 
pletion. Under some conditions the beginning of 
lysis may be delayed, but once begun, may then 
proceed rapidly to completion. Under other con- 
ditions lysis may start promptly but progress very 
gradually. These varying patterns reflect not only 
differences in concentration of active fibrinolysin 
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but also differences in types of fibrinolytic agents, 
such as streptokinase, variously prepared fibrino 
lysin, fibrinolysin inhibitors and accelerators, 
both in vivo and in vitro. The data obtained with 
this instrument have been compared to simultane- 
ously determined clotting and lysis times by the 
usual techniques. 


489. Facilitation and inhibition in the pe- 
ripheral neuromuscular system of man. 
Irving H. Wacman anv L. B. FEINScHIL.* 
Jefferson Med. College, Philadelphia, Pa. 
Studies were made of electrical activity of 

muscles of the hypothenar eminence elicited by 

percutaneous stimulation of the ulnar nerve at 
the wrist. The response (action potential ampli- 
tude) was tested by submaximal stimuli following 
supramaximal stimuli at various intervals. The 
slightly shortened muscles were prevented from 
shortening during activity. A curve relating am- 
plitude of test response (compared to an uncon- 
ditioned response elicited without previous con- 
ditioning) to the interval between stimuli shows 
the following features. At about 2 to 3 milliseconds 
the test response appears and is smaller than the 
unconditioned response. It grows higher than the 
latter reaching a maximum at 7 to 10 msec. It 
then falls (it equals the unconditioned response 
at 20 to 25 msec) until it reaches a minimum at 
about 45 to 50 msec. This minimum may be main- 
tained up to 100 to 120 msec. The curve rises there- 
after and reaches the unconditioned response 
height at about 150 to 200 msec. This is the usual 
curve, although it may vary with the strengths of 
conditioning and test stimuli. For example, with 
a test stimulus slightly supraminimal, the test 
response may be completely extinguished during 
the period 45 to 120 msec following the first stimu- 
lus. If both stimuli are supramaximal, only the 
initial facilitation, which is brief, is likely to be 
seen. Submaximal conditioning stimuli are fol- 
lowed also by periods of facilitation and inhibi- 
tion. These effects may be due to changes in both 

muscle and neuromuscular junction. (Aided by a 

grant from the National Institutes of Health.) 


490. Anticoagulant properties of silicone 
(Dri-Film). JEROME M. Wa.tpron, KENNETH 
R. Knox* anp GarFIELD G. Duncan.* Dept. 
of Physiology, Jefferson Med. College, and Div. 
of Medicine, Pennsylvania Hosp., Philadelphia. 
The effect of a silicone surface on the com- 

ponents of coagulation was studied. Aliquots of 

citrated fresh blood were placed in glass tubes 
and in silicone-treated tubes. Plasma was ob- 
tained by centrifuging both samples at 1500 rpm 
for 30 min at 5°C. Plasma from the siliconized 
glassware gave a prolonged clotting time in 
silicone-treated tubes. When this plasma was 
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exposed for periods up to an hour to a glass surface 
and then clotted in siliconized glassware the 
clotting time approached but never reached the 
clotting time of the plasma which had always 
been exposed to glass. The plasma which had been 
exposed only to glass, when placed in silicone- 
treated glassware for periods up to an hour gave a 
longer clotting time when clotted in glass than the 
plasma which had not been exposed to silicone. 
This suggests that glass activates an accelerator 
and silicone inactivates a different accelerator. 
Another series: of experiments was performed 
using thrombin solution and fibrinogen solution. 
All clotting times on this system were performed 
in glass. When the thrombin solution and 
fibrinogen solution were stored in glass at —15°C. 
for 24 hours the clotting times were the same as 
the fresh solution. If the solutions were stored 
under the same conditions except in silicone- 
treated glassware the clotting time was longer 
than the freshly-made solutions in glass. The use 
of glass-stored fibrinogen and silicone stored 
thrombin gave an intermediate time. The addition 
of silicone to plasma in a glass container produced 
an incoagulable plasma and a visible protein 
precipitate. This is not due to the acidity of the 
silicone. This suggests that silicone may inactivate 
an accelerator of coagulation by protein pre- 
cipitation. 


491. Ventricular fibrillation induced by ether 
or by electrical stimulation in hypothermic 
rats. SHEPPARD M. Wa.KER. Dept. of Physi- 
ology, Univ. of Louisville School of Medicine, 
Louisville, Ky. 

In a previous study (Federation Proc. 11: 168, 
1952) it was found that ether inhalation invariably 
induces ventricular fibrillation in mature female 
rats with body temperature elevated to 42°C. 
The present report is concerned with the effects of 
cooling on the incidence of fibrillation. Mature 
female rats of the Anheuser-Busch strain were 
restrained in a supine position. The animals were 
gradually cooled to 25°C. by evaporation of water 
from the chest and abdominal wall. Ether inhala- 
tion induced irreversible ventricular fibrillation 
in 11 of 14 animals maintained at 25°C. In the con- 
trol group of rats with an average body tempera- 
ture of 38°C., ether induced fibrillation in 3 of 21 
animals. Repetitive electrical stimulation of the 
ventricles with a wide range of shock frequency 
failed to induce ventricular fibrillation in animals 
either at 38°C. or at 42°C. On the other hand, 
electrical stimulation invariably produces fibrilla- 
tion in animals cooled to 25°C. However, the 
fibrillation induced by electrical stimulation is 
transitory. Recovery of the normal beat occurs 
within a few seconds. 


492. Effect of x-irradiation on membrane rest. 
ing potential of frog sartorius fibers. Vgpy 
N. WALKER* AND J. WALTER WoopsBury. Depi, 
of Physiology and Biophysics, Univ. of Wash. 
ington, Seattle. 

The decline of the membrane resting potentials 
with time in excised normal and irradiated frog 
sartorius muscle fibers has been studied with the 
Ling-Gerard ultramicroelectrode. Except for the 
30 minute, 50,000 r x-irradiation of the test mus. 
cle, control and test muscles were subjected to the 
same treatment. The results given here are based 
on the averages of 40 individual resting potential 
measurements on 8 control and 8 test muscles at 
each 1-hr interval. The potentials in control 
averaged about 85 mv 1 hr after excision. There. 
after it declined at an average rate of 1.5 mv/br 
for 24 hours when the potential was 45 mv. From 
24 to 31 hours the potential declined to zero at 
6.5 mv/hr. Irradiated muscles starting at 75 mv 
declined at an average rate of only 0.9 mv/hr 
reaching 50 mv in 29 hours. A very rapid fall to 
zero potential occurred in the next 2 hours at 
25 mg/hr. The effects of massive x-irradiation on 
the resting potential of muscle fibers are a) de- 
crease of initial resting potential, b) reduction in 
the rate of decrease of potential for an extended 
period, and c) a strikingly rapid fall to zero at the 
end of the period of slow change. 


493. Electrical activity in the mammalian 
olfactory bulb. Raymonp R. Watsu (intro- 
duced by D. R. Grirrin). Zoology Dept., Cornell 
Univ., Ithaca, N.Y. 

Mass electrical activity in the olfactory bulb of 
the rabbit and spikes from single units of the 
bulb in the opossum have been detected and re- 
corded. An enamelled wire electrode thrust into 
the olfactory bulb of a rabbit picks up discharges 
from a group of neural units. Rabbits breathing 
room air (olfactorily impure) give intermittent 
discharges synchronized with the passage of air 
through the nasal chamber. Upon stimulation 
with certain odorous substances a massive dis- 
charge ensues. During prolonged stimulation 
adaptation began shortly after the initial dis- 
charge. In more than 50 tests with 5 rabbits there 
was a substantial reduction of the discharge be- 
ginning 3-5 respiratory cycles after the initial 
response. This reduction occurred during the 
respiratory pause between exhalation and _ the 
following inhalation. Preparations that responded 
to certain odorous substances failed to respond to 
others. Occasionally the addition of acetic acid to 
the inspired air inhibited the ‘normal’ discharge 
that is synchronized with inhalation. Spikes from 
single units in the olfactory bulb of the opossum 
have been detected with a micro-pipette clec- 
trode. Under very light anesthesia, there was 4 
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spontaneous discharge of the single units. The 
frequency of discharge increased when an odorous 
material was blown into the nose. 


44. Age-wise differences in urinary excretion 
of vitamin B,, following intramuscular ad- 
ministration. Donatp M. WatTKIN, CALVIN 
A. LANG, NatHan W. Suock anp Bacon F. 
Cuow (introduced by ANNA M. BaeErTJER), 
Section on Gerontology, Natl. Heart Inst., Bethesda, 
and Baltimore City Hospitals, and Dept. of Bio- 
chemistry, The Johns Hopkins School of Hygiene 
and Public Health, Baltimore, Md. 

The urinary excretion of vitamin B,2 in 24 hours 
following its intramuscular administration in crys- 
talline form was studied at different dose levels 
in 107 male subjects in widely separated age 
categories. The results of two separate studies 
(ee table) demonstrate that Bi. excretion as- 
sayed microbiologically diminished in an orderly 
and significant fashion with age. Significance was 
tested at the 0.05 level by an analysis of variance. 
Decrements in Biz excretion with age parallel 
previously observed decrements in renal function 
with age. However, the observed differences can- 
not, on the basis of data arising from these studies, 
be attributed to renal factors alone. 


Mean urinary excretions of Vitamin Bie by different 


age groups 
ug/24 hr 
Study Age of groups ug Bi2/dose 
30 50 75 
I 29.7 1.38 1.86 10.4 23.5 
76.4 0.31 1.10 4.42 10.8 
II 28.0 1.72 2.00 14.7 26.7 
61.4 0.80 2.35 9.57 22.3 
81.6 0.42 1.44 8.58 17.0 


45. Measurement of body volume by air dis- 
placement. Rautepu J. WepGwoop, JOHN R. 
BRECKENRIDGE AND RussELL W. NEWMAN (in- 
troduced by L. P. Herrineton). Quartermaster 
Climatic Research Lab., Lawrence, Mass. 

The concept of a relationship between body fat 
and corporeal specific gravity, and its measure- 
ment by immersion techniques, has become ac- 
cepted and standardized. However, because im- 
mergsion requires active subject cooperation and 
the actual measurement of lung volumes it is time 
consuming and cannot be applied to the young or 
infirm. Seventy-five years ago when Jaeger sug- 
gested a relationship between corporeal density 
and health he commented that body volume 
could be measured best by air displacement, in a 
Kopp volumeter. This method, in which the body 
is inclosed in an air-tight chamber, the volume 
of the chamber changed by a known amount, and 
the volume of the air around and in the body cal- 
culated from the resultant pressure changes, has 
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been reported and is accurate for inert objects. 
However, the technique is complicated in measur- 
ing the living organism by the pressure changes 
resultant from gaseous exchange, vaporization 
and increasing air temperature. We have con- 
structed an apparatus designed to overcome these 
problems by superimposing a sine wave of chang- 
ing volume on the gradual changes due to heat, 
vapor and gas exchanges. The principles of this 
technique allow measurements to be made rapidly, 
and even on the young, uncooperative and infirm. 
The construction, instrumentation, calibration 
and measurements of body volume will be 
discussed. 


496. Effect of auricular and ventricular tachy- 
cardias on cardiac output, coronary blood 
flow and arterial bloodpressure. REN& 
Wéaria, CHartes W. FrANK,* Hsuen Hwa 
Wana* ano Dona.p M. Kanter.* Dept. of Medi- 
cine, Columbia Univ. College of Physicians and 
Surgeons and Presbyterian Hosp., New York City. 
In dogs anesthetized with chloralose, the output 

of the left ventricle and the blood flow in the left 

anterior descending coronary artery were con- 
tinuously recorded with two rotameters; the mean 
arterial bloodpressure was also continuously re- 
corded with an optical manometer. Auricular and 
ventricular tachycardias of variable rates were 
induced electrically by applying short electrical 
stimuli of minimal intensity to the left atrial ap- 
pendage and the apex of the left ventricle through 
two fishhook electrodes. Each bout of tachycardia 
was maintained 3 minutes. When a bout of auricu- 
lar tachycardia of a rate only slightly different 
from the control rate was induced, no appreciable 
change in bloodpressure, cardiac output or coro- 
nary flow occurred. With auricular tachycardia of 
a rate definitely higher than the control rate, 
bloodpressure and cardiac output decreased below 
control, then rose to control level or remained 
slightly below control level whereas the coronary 
blood flow after an initial fall rose to and most 
often above control level; when the tachycardia 
was stopped, there occurred a marked rise in 
bloodpressure, cardiac output and coronary flow 
which lasted about two minutes. During auricular 
tachycardia of a still higher rate, similar phe- 
nomena were observed but the fall in bloodpres- 
sure and cardiac output was more pronounced. 

The hemodynamic changes induced by a bout of 

ventricular tachycardia were essentially similar to 

those caused by a bout of auricular tachycardia 
of a lower rate. 


497. Relationship of cobalt chloride to hyper- 
glycemic-glycogenolytic factor (HGF). 
Harry F. WEIsBeERG AND CHARLOTTE M. 
Kap an (introduced by F. J. Mutu). Depts. 
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of Pathology and Medicine, Chicago Med. School, 

and Mount Sinai Med. Research Fndn., 

Chicago, Ill. 

Various investigators have been interested in 
establishing the physiological role of the hyper- 
glycemic-glycogenolytic factor (HGF) and have 
administered HGF to animals and man. Vuylsteke, 
Cornelis and de Duve (Arch. internat. de Physiol., 
60: 105, 1952) produced lesions in pancreatic alpha 
cells of male guinea pigs by 6 daily subcutaneous 
injections of cobalt chloride. Pancreatic extracts 
showed less HGF by liver slice assay. We have 
studied the in vivo effect of single subcutaneous 
injections (25 mg/kg) of cobalt chloride in male 
Sprague-Dawley rats. Controls were injected with 
NaCl or nickel chloride. Nickel was used because 
of the same valence, position in periodic table, 
and practically the same atomic weight as cobalt. 
Blood sugar determinations were done prior to 
sacrifice (24 hours after injection), after which 
various tissues were analyzed for glycogen (mg 
glycogen/gm tissue/100 gm body weight). If cobalt 
chloride decreases and/or opposes the action of 
HGF, one would expect an increased liver glycogen 
and decreased blood sugar. In comparison to the 
saline series, the cobalt animals did show a definite 
increase of liver glycogen and a tendency towards 
lower blood sugar (percentage change); -muscle 
glycogen was slightly increased and cardiac glyco- 
gen unchanged. The nickel series showed decreased 
blood sugar levels but the glycogen changes did 
not parallel those of cobalt. Nickel chloride caused 
a definite decrease of liver glycogen, a slight de- 
crease of muscle glycogen and no change in cardiac 
glycogen. The relation of the adrenal gland to 
these findings will also be discussed. (Supported 
in part by a grant from The Lilly Research Labora- 
tories.) 


498. Adaptation of rats to cold air and its 
effect on tissue oxygen consumptions. A. 
Kurt Weiss (introduced by E. F. Apo.pn). 
Dept. of Physiology and Vital Economics, Univ. 
of Rochester School of Medicine and Dentistry, 
Rochester, N.Y. 

It is known that small mammals have increased 
metabolic rates after being exposed to cold en- 
vironment. The oxygen consumptions of the vari- 
ous tissues of such cold-exposed animals have not 
been established thus far. In the present work we 
have studied the participation of representative 
rat tissues in the total metabolic pattern of normal 
and cold-exposed animals. This was accomplished 
by placing 6-week-old male albino rats in cold air 
at 5°C. for 10 days; then, after sacrifice, incubating 
the sliced tissues at 37°C. in a modified Krebs- 
Henseleit solution with oxygen as the gas phase, 
and measuring the oxygen uptake manometrically. 
It was found that liver slices from treated animals 


showed a 40% increase in oxygen consumption over 
slices taken from control animals. Heart. slices 
showed a 23% increase, kidney cortex slices an 11% 
increase, and excised diaphragm a 20% increase, 
All changes were well established according to 
statistical criteria. Since increased metabolic rates 
persisted over a period of at least 2 days after the 
animals were removed from the cold environment, 
the increases indicate that an acclimatization to 
cold is impressed upon the individual tissues. The 
relatively small increase in the metabolism of the 
kidney may possibly reflect the refractory be. 
havior of certain kidney enzymes toward the 
thyroid hormone. The adrenal weights of the cold- 
exposed animals were doubled. It is suggested 
that the differences in heat production encou- 
tered from tissue to tissue may be a result of the 
variable manners in which the hormones of the 
thyroid and adrenal cortex act upon certain 
enzymes present in the cells of the different 
tissues. 


499. Basal body temperature curves and 
ovarian activity. Grace E. WERTENBERGER 
AND Mary E. Couuertr. Dept. of Physiology, 
Indiana Univ. School of Medicine, Bloomington, 
and Dept. of Biology, Western Reserve Univ., 
Cleveland, Ohio. 

Basal body temperature curves are now con- 
sidered to be reliable indexes of ovarian activity 
in women. A diphasic curve showing a sharp mid- 
cycle temperature shift characterizes the ovula- 
tory cycle, while a monophasic curve with erratic 
fluctuations in temperature and no orderly pattern 
is considered indicative of an anovulatory cycle. 
Changes in ovarian activity with age can be ex- 
pected to cause variations in such temperature 
curves. This report is based on a series of 260 
menstrual cycles collected, to date, from 115 cases 
ranging in age from 17 to 50 years. The subjects 
were divided into 6 age groups of 5 years each 
except group I, 17 through 19 years and group VI, 
40 through 50 years. Oral temperatures taken 
under basal conditions were used. The curves were 
analyzed for cycle length, duration of menses, 
ovulation date, duration of follicular and luteal 
phases and magnitude of temperature changes. 
These data will be presented in detail. The great- 
est variation in temperature and pattern occurred 
in the youngest and oldest age groups. Frequency 
of anovulatory cycles was also greatest in these 
groups though monophasic curves were found it 
all groups. The duration of the follicular phase 
showed greater variation than the luteal phase in 
all groups. 


500. Experimental intravascular thrombosis 
induced by serum fractions containing 
serum prothrombin conversion accelerator 
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(SPCA). STaNrorp WESSLER (introduced by 
HerrMAN L. BLumGart). Yamins Research Lab., 
Beth Israel Hosp., and the Dept. of Medicine, Har- 
urd Med. School, Boston, Mass. 

Previous studies (Federation Proc. 11: 309, 1952) 
uggested a technique whereby intravascular 
hrombosis may be produced in the dog under 
andard conditions. The method is based upon 
he ability of serum fractions containing SPCA 
o induce rapid clot formation in isolated blood- 
illed jugular and femoral vein segments occluded 
hile these serum fractions are infused into an 
ntecubital vein. Upon releasing the occluding 
lamps, the clot is moved proximally by the flow 
{blood and can be arrested at a previously nar- 
owed site at which the endothelium is normal. 
ntravascular thrombi were uniformly produced 
n the jugular veins of 20 dogs. Adherence to the 
vin wall was first noted on the fourth day, and 
as not always complete after 5 weeks. The se- 
yential histopathology was that of a phlebo- 
hrombosis. In another series of experiments in 19 
nimals the right femoral vein was narrowed 
fore, and the left femoral vein after, infusion of 
PCA into the antecubital vein. Thrombi de- 
eloped in 15 of the right, and in only 5 of the left 
moral veins. These findings are consistent with 
he concept that retarded venous flow combined 
ith a temporary increase in SPCA activity may 
produce intravascular thrombosis in the absence 
oth of endothelial damage and complete stasis. 
his investigation has provided a method for the 
tudy of intravascular throm!osis under condi- 
ions more nearly simulating those operative in 
man and has suggested a mechanism whereby 
spontaneous thrombosis may occur in vivo. 


il. Effects of renal hypertension on cardiac 
dynamics and cardiac metabolism in the 
dog. J. W. West, H. Wenpet anp E. L. 
Fourz (introduced by A. N. Ricuarps). Depts. 
of Pharmacology and Medicine, Univ. of Penn- 
sylvania, Philadelphia. 

Experimental renal hypertension was created 
in dogs by the cellophane perinephritis method of 
Page. When the hypertension had been estab- 
ished, these animals were studied in the intact 
. Plate by the nitrous oxide technique for estimating 
oronary blood flow and by the Fick method for 
letermining the cardiac output. During the ex- 
berimental procedure the animals were anesthe- 
ied with morphine dnd the combination 
barbiturate anesthesia (dial, urethane, pentobarbi- 
tal), as previously described (Am. J. Physiol. 
162: 521-537, 1950). Mean arterial blood pressure 
was elevated from an average level of 101 mm Hg 
to an average level of 179 mm Hg, while the aver- 
age diastolic pressure was greater than 150 mm Hg. 
Cardiac output was not changed from levels pre- 
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viously observed in normal dogs; however, cardiac 
work was increased over normal levels. Coronary 
blood flow (cc/100 G/min) and cardiac oxygen 
consumption (cc/100 G/min) did not show an 
increase over levels for normal dogs. Cardiac 
hypertrophy was noted in these animals; there- 
fore, it is likely that the total cardiac oxygen 
consumption for the work performed is comparable 
to that of normal dogs at similar levels of work. 
Coronary resistance was elevated and was part of 
the increase in total peripheral resistance. The 
cardiac utilization of coronary arterial oxygen was 
similar to that of normal dogs. It would appear 
under the conditions of these experiments that 
coronary blood flow and cardiac oxygen consump- 
tion are not augmented on a myocardial unit of 
weight basis but that total flow is increased only 
to the extent that myocardial hypertrophy occurs. 


502. Water retention and hyponatremia pro- 
duced in edematous cardiac patients by 
Pitressin tannate administration. R. E. 
Weston, I. B. Hanenson,* J. GrossMAn,* 
E. R. Borun,* M. WotFMAN* AND L. LEITER.* 
Med. Div., Montefiore Hosp., New York City. 

To evaluate the role of increased antidiuretic 
activity in the pathogenesis of the primary water 
retention and hyponatremia, without loss of so- 
dium, observed in some patients on low salt diets 
when heart failure is intensified, the effects of daily 
intramuscular injections of 3 to 5 u of Pitressin 
tannate in Oil (P.T.O.) on the metabolic balances 
for electrolytes, water, and nitrogen were studied 
in a series of edematous cardiacs. When given 
P.T.O. while on low (15-20 mEq) sodium diets and 
fixed (2000-2700 ml) fluid intakes, these patients 
had sharp reductions in urine flow, 1.8 to 4.9 kg 
weight gains, and 16-27 mEq/I decreases in serum 
sodium and chloride concentrations. Concur- 
rently, they developed increasing edema, dyspnea, 
and venous pressure, followed by eosinopenia and 
further reduction in urinary sodium output. When 
P.T.O. was discontinued, water diuresis began 
within 24 to 48 hours, and the pre-Pitressin serum 
electrolyte levels and clinical status were restored 
within the next 24 to 72 hours. Subsequently, in 
some patients, urinary sodium and chloride ex- 
cretion increased temporarily to above control 
levels. In two patients, a second course of P.T.O. 
while on higher salt intakes, resulted in greater 
electrolyte retention and consequently smaller 
decreases in serum sodium and chloride concentra- 
tions in relation to the weight gained. These data 
establish that water retention and hyponatremia 
without external sodium loss can be produced in 
cardiac patients by exogenous antidiuretic hor- 
mone (P.T.O.). The resulting intensification of 
failure may secondarily lead to greater sodium 
retention. 
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503. Acceleration of thermal polypnea by hy- 
pocapnia. W. J. WHALEN* anv V. E. HA... 
Dept. of Physiology, School of Medicine, Univ. of 
California, Los Angeles. 

Urethanized cats were given artificial respira- 
tion during eupnea and thermal polypnea for 3 
minutes at 4 different rates. The amount of hyper- 
ventilation sufficient to cause apnea at ‘normal’ 
body temperatures was found to be completely 
inadequate at higher temperatures. Often during 
thermal panting apnea could not be produced 
following the maximum available rate of artificial 
respiration. On the contrary the panting rate was 
accelerated by the hyperventilation although 
depth of respiration decreased. Since the carbon 
dioxide drive was presumably absent at the time, 
the acceleration might best be explained by a 
facilitating effect of hypocapnia on thermoregula- 
tory centers. Several alternative possibilities will 
be discussed. 


504. A new protein in skeletal muscle ex- 
tracts. Joun I. WuiTEe,* Sytvia HIMMELFARB,* 
BRIGITTE BLANKENHORN* AND WILLIAM R. Am- 
BERSON. Dept. of Physiology, Univ. of Maryland 
Med. School, Baltimore. 

Sulutions of potassium pyrophosphate permit 
the extraction of a major portion of the protein 
from whoie rabbit muscles and from breis. Elec- 
trophoretic studies of these extracts, after dialysis 
against 0.1 m phosphate buffer at pu 7.6, have 
revealed the existence, in descending limb pat- 
terns, of a complex formed by the union of myosin 
and a protein with greater electrophoretic mo- 
bility (AmBERSON et al., Federation Proc. 9: 5, 
1950). This fast component comprises about 10% 
of the total protein of the pyrophosphate extract. 
The rapidly migrating material, designated D 
protein, is also extracted by NaCl at high ionic 
strengths but relatively little D is obtained on 
treatment of breis with Weber-Edsall solution. 
After extraction from the muscle, D is soluble 
under conditions of ionic strength and pH where 
myosin and actomyosin precipitate. This solu- 
bility difference has permitted the isolation of D 
protein by electrophoretic fractionation after re- 
moval of the myosin by dialysis against buffers 
of low ionic strength. Its electrophoretic mobility 
of 4.5 in 0.1m phosphate buffer at pH 7.6 is con- 
siderably less than that of F-actin. Solutions of 
D have a high viscosity, of the same order as that 
of myosin, indicating considerable molecular 
asymmetry. Ultracentrifuge and electrophoretic 
studies reveal the presence of two components 
within the D protein. The sedimentation constant 
for the major component is 6.4. 


505. Influence of low oxygen tensions on 
respiration of tissues of acclimatized rats. 
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In continued studies of cellular metabolism of Leepin 
albino rats acclimatized to chronic hypoxia it was Psvich 
desired to determine whether tissues of acclima. & b 
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and utilize oxygen at low tensions. Accordingly ! meg 
9 male albino rats were maintained at 18,000 i 

simulated altitude for 10 to 15 weeks. Using stand. Jp" 5 
ard Warburg technique respiratory rates of liver PAH 
ventricle, kidney and adrenal slices were com. HAUS 
pared to rates of tissues of five controls under fm FRA? 
concentrations of 100%, 20% and 2% oxygen. Re. [|| WYN 
sults show that kidneys of acclimatized rats West 
respire at reduced rate under all three oxygen ten- [jm CTS 
sions and that acclimatized adrenals show higher M!950) | 





acetate 
late p-: 
aggar 
demons 
ere a 
ubulas 
ion of 
paralle 
analogs 
their ix 
glycine 
189: 22 









than normal rates under all tensions. Respiration 
of liver and ventricle did not differ from control 
values. Acclimatized animals showed no change in 
adrenal weight or total metabolism, but demon- 
strated cardiac hypertrophy and increased hemo- 
globin. Results confirm previous experiments indi- 
cating increased adrenal and decreased kidney 
respiration in acclimatization. There is no indica- 
tion that acclimatized tissues are better able to 
take up oxygen at low tensions than are tissues 
from unacclimatized animals. (Work done under 
Contract AF 18 (600) (116) USAF School of Avia- 
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506. Pyramidal discharges during sleep and we ey 
wakefulness. D. G. Wurttock, A. ARDUINI iility 
AND G. Morvzzi (introduced by V. B. Mount- “— 
CASTLE). Istituto di Fisiologia, Universita, Pisa, hat pa 
Italy. reduced 
Unanesthetized cats exhibiting EEG and be- titions 
havioral sleep patterns similar to those of the Ve hav 
‘cerveau isole’ animal were produced by acute Mnanest 
midbrain transection that spared only the cerebral Musions 
peduncles. Single or multiple unit discharges, led stantial 
by means of micro-wires from the pyramidal tory ea 
decussation or from the corresponding motor Bhcetate 
cortex, were correlated with the 7-10/sec high Bacetate 
voltage potential waves of the latter. Both the Beocretic 





spindle oscillations and the correlated spike dis- 
charges disappeared completely during the corti- 
cal activation elicited either by gently blowing air 
into the nostrils or by electrical stimulation of the 
intrathalamic route of the reticular acti. ating 
system. Further, convulsive waves and _ corre- 
sponding high frequency unit discharges, following 
local strychninization of the motor cortex with 
dilute concentrations of the drug (0.2%), were 
completely abolished by natural or electric:i! ex- 
citation of the arousal mechanisms. This effect 
was absent when 1% strychnine was employed. 
These findings could be due either to the failure 
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of ephaptic (extrasynaptic) excitation as sug- 
vested by Adrian (Arch. f. Psychiat. 183: 197, 1949) 
or to al) active inhibition of the neurons selected 
for this study. The latter assumption would be in 
keeping with Berger’s original hypothesis (J. f. 
Psych. 1. Neurol. 40: 160, 1930). (Supported in 
part by research grants from the American Com- 
mission for Cultural Exchange with Italy, and 
he Rockefeller Foundation.) 


507. Stimulation of the renal transport of 
PAH by pantothenate. Virci, D. WIEBEL- 
Haus,* Kart H. Beyer, Horace F. Russo,* 
Francis T. BRENNAN* AND ELIZABETH R. 
Wynosky.* Research Div., Sharp & Dohme, Inc., 
West Point, Pa. 

Cross and Taggart (Am. J. Physiol. 161: 181, 

1950) have described the stimulating effect of 

acetate upon the ability of renal slices to accumu- 

late p-aminohippurate (PAH) in vitro. Mudge and 
aggart (Am. J. Physiol. 161: 191, 1950) then 
demonstrated the same effect in vivo in that they 
rere able to enhance materially the maximal 
ubular transport of PAH by simultaneous infu- 

ion of sodium acetate. We reported previously a 

parallelism of the inhibitory effect of ‘Benemid’ 

analogs on PAH secretion by the tubules with 
their inhibition of the p-aminobenzoate (PAB)- 
glycine conjugase. Chantrenne (J. Biol. Chem. 

189: 227, 1951) reported that CoA stimulates the 
PAB-glycine conjugase reaction. Although we 
were unable to demonstrate any decrease in the 
ability of renal slices from pantothenate-deficient 
ats to secrete PAH in vitro, this may mean only 
hat pantothenate (or CoA) may not have been 

reduced to limiting concentrations under the con- 
itions of the test. Reasoning from these analogies 
re have administered pantothenate to trained 
nanesthetized dogs receiving simultaneous in- 
usions of PAH and acetate and have found a sub- 

stantial enhancement of the renal tubular secre- 
ory capacity for PAH over that produced by 
acetate alone. When administered without added 
cetate pantothenate did not influence the tubular 
ecretion of PAH. The coadministration of 
ascorbic acid did not modify the effect of acetate 
on PAH secretion. In view of these findings it 

Appears that pantothenate (or CoA) are probably 

hot ‘rate limiting’ except at high levels of acetate 
etabolism, or of course, at levels of the vitamin 

below t hose achieved in the pantothenate-deficient 
tats. The presently known facts do not allow us to 

State unequivocally whether pantothenate acts 


 Ponly by stimulation of acetate oxidation or 


Whether there is an increased utilization of acetate 
and/or pantothenate for non-oxidative reactions 
fovolved in the renal transport of PAH. 
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508. Microinjection of solutions into isolated 
muscle fiber of the frog. FLoyp J. WIiERCINSKI. 
Dept. of Physiology, Hahnemann Med. College, 
Philadelphia, Pa. 

A muscle is composed of a population of muscle 
fibers of variable diameter. In this study fibers of 
about 85-100 micro in diameter were dissected from 
the adductor magnus muscle with fine needles. The 
fibers were cut into suitable lengths, immersed 
in a hanging drop of isotonic solution and micro- 
injected with solutions containing a non-toxic dye 
so that the course of the solution through the fiber 
could be seen. At the present time no mean con- 
stants have been determined for the shortening or 
extension of muscle protoplasm. Variations exist 
in the different muscle fibers of summer and winter 
frogs and in the technique of microinjecting them. 
The large standard deviations obtained show a 
need for control in the size of the micropipette 
tip, pressure, speed of injection, quantity, and 
quality of microinjectant, especially when changes 
of minor magnitude are being studied. A compari- 
son is made of data obtained from the microinjec- 
tion of NaCl, NazHPO,, NaATP, ATP plus 
NasHPOQ., MgCl, KCl, and CaCl. The results 
are discussed in relation to the determination of 
constants for the shortening and extension of 
muscle protoplasm. 


509. Oxygen uptake of crayfish cord and effect 
of anoxia on synaptic transmission. C. A. 
G. Wiersma AND J. Garcia Ramos.* Biology 
Div., California Inst. of Technology, Pasadena. 
Rate of oxygen uptake of a single abdominal 

ganglion of Cambarus clarkii was measured by the 

polarographic method. This rate was temporarily 
increased when oxygenation of the perfusion fluid 
was enhanced, showing that under experimental 
conditions an oxygen debt occurred. Oxygen con- 
sumption, which increased with activity, was 
small and determinations were semi-quantitative. 

Blocking of synaptic transmission occurs on 

anoxia. Synapses between third root motor fibers 

and giant fibers blocked reversibly after 20-40 

minutes in commercial nitrogen. As shown by 

double shock experiments the type of block was 
like that caused by alcohol. Conduction in the 
segmented lateral giant fibers fails soon after the 
third root is blocked; the continuous medial giant 
fibers retain conductivity for long periods. The 
effect of anoxia on repetitive firing of second root 
fibers occurs quickly, resulting usually in a 
shortened afterdischarge without change in fre- 
quency. Sometimes an initial increase in discharge 
duration occurs or, when initially absent, after- 
discharge may suddenly appear. Immediate re- 
admittance of oxygen then reversibly shortens it. 

These results indicate that a long afterdischarge 

depends critically on the metabolic state of both 
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pre- and postsynaptic axons. Whether the synaptic 
region is more sensitive to anoxia than the axons 
remains undecided. Although medial giant fibers, 
like motor fibers (WRIGHT, Am. J. Physiol. 147: 
78, 1946) are highly resistant to anoxia, they show 
a gradual change in action potential shape and 
speed, which may be the reason for transmission 
failure. 


510. Myocardial factor in control of coronary 
flow. Cart J. Wiacers. Dept. of Physiology, 
Western Reserve Univ. School of Medicine, Cleve- 
land, Ohio. 

It has been shown that the coronary bed nor- 
mally fills chiefly during early diastole and empties 
predominantly during systole. This study was con- 
cerned with the mechanisms by which augmented 
inflow volumes resulting from coronary vasodila- 
tion and aortic hypertension are evacuated from 
the myocardium. By quantitative integration of 
phasic coronary sinus flow curves, the volume 
flow during systole plus isometric relaxation could 
be compared with that during the remainder of 
diastole. Comparative changes during these two 
periods of the heart cycle are proposed as an index 
of the extent to which blood is propelled by mus- 
cular contractions and vis a tergo, operating 
against resistance in smaller vessels. The effects 
and vascular reactions of several experiments are 
as follows. Anoxia and adenylic acid augmented 
coronary sinus flow during diastole regardless of 
the directional change in aortie pressure, indicat- 
ing dilation of coronary vessels. Small doses of 
epinephrine at heart rate caused a reduction of 
diastolic flow. This is indicative of greater vascu- 
lar resistance. The great increase in total flow is 
attributed to greater emptying of venous channels 
by augmented ventricular contractions. Aortic 
compression increases diastolic flow by passive 
dilation of coronary vessels by higher aortic pres- 
sure. Regardless of specific effects on coronary 
vessels, the chief augmentation of coronary sinus 
flow is caused by the contractile force of the 
ventricles. 


511. Effects of diethyl p-nitrophenyl thio- 
phosphate on goats. CHARLES G. WILBUR 
AND RoGcer A. Morrison.* Chemical Corps 
Med. Labs., Army Chemical Center, Md. 

One of the new, highly toxic, organic phosphorus 
compounds, which has shown great promise as a 
contact insecticide, is known commercially as 
Thiophos, E605, Parathion or Alkron. This com- 
pound exerts a powerful anti-cholinesterase ac- 
tion in warm-blooded animals. Hence, its use as an 
insecticide is accompanied by appreciable danger 
to individuals who are applying it. Also reports 
indicate that dairy cows are strongly resistant to 
the toxic effects of the material: as much as 32 mg 
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of Thiophos/kg of body weight by mouth can } 
given for a week with no poisoning effect and wi 
no change in erythrocyte cholinesterase activit 
We have found that goats are more susceptih 
to the action of this insecticide. By mouth, dosa 
of only 20 mg/kg of body weight for as short 
period as 3 days lead to a complete inhibition q 
erythrocyte cholinesterase activity, and to sul 
sequent death. Intramuscular injections of t 
compound are even more toxic: Doses of 5 mg/k 
of body weight per day for 5 days caused death 
days after the final dose. There is a certain |; 
period in the onset of symptoms. One goat, give 
one dose of 20 mg/kg body weight, appeared noy 
mal for 3 days and died 4 days later. The signif 
cance of this lag period is not known. 


512. Eosinophile counts on normal dogs du 
ing prolonged fasting. C. M. WILHELM, 
M. Racuer*, V. M. Meyers,* D. P. Minan 
AND H. H. McCartuy.* Depts. of Physiology an 
Surgery, Creighton Univ. School of Medicine 
Omaha, Nebr. 

Eight animals were studied. During a contr 
period of 2 months, the animals were fed at 3:( 
P.M. and the counts made at 11:00 A.M. Durin 
the fasting periods, water was allowed ad libitu 
and the fasts were continued until the daily blo 
pressure values reached the stable fasting leve 
which required from 20 to 27 days. During thi 
fasting periods, counts were made every day 0 
every second day at 11:00 A.M. In all dogs, th 
counts finally reached a low, fairly stable leve 
after varying periods of time but in most dog 
there were wide and irregular fluctuations befor 
the low levels were reached. Marked elevation 
often occurred during the early stages of the fasts 
Lymphocyte counts usually showed only sligh 
variations during the same periods. 


513. Visceral vasomotor tone and _ vascula 
reactivity in hemorrhagic shock. ARNOl| 
H. WiuuiamMs, Sigmunp A. WESOLOWSKI ANI 
ALBERT EINHEBER (introduced by Rosert W 
CiARKE). Depts. of Surgical Physiology and Ezp! 
Surgery, Army Med. Service Grad. School, Wash 
ington, D. C. 

There is no general agreement on the changes 01 
vasomotor tone and vascular reactivity occurring 
during shock. In the main this is because thie con 
ventional measures of constriction, pressure/flo 
data and reactivity (the pressor response 10 col 
strictor drugs), both have limited applicability 
Possibly during shock reactivity may be retaine¢ 
in some vascular areas but be modified or |ost i 
others. The regions of particular significance 4" 
those, such as the abdominal viscera, importa! 
in the regulation of pressure. The asystolic arteria 
pressure gradient measures constriction in « loca 
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culation (Winurams, A. H. ann H. A. 
\HRORDER, Circulation 4: 706, 1951) and can 
ye used for studies of reactivity. The changes oc- 
wring in the femoral area during hemorrhagic 
shock were recently described (WiuuiaMs, A. H., 
roc. Am. Physiol. Soc. Sept. 1952). The abdomen 
nd pelvis are the areas now under study. To avoid 
he untoward effects of laparotomy a new method 
{ measuring visceral vasomotor tone has been 
eveloped. By introducing a Dotter-Lukas 
stheter through a carotid or femoral artery and 
inflating the balloon at selected sites with the 
swbdominal aorta, gradients of different portions 
of the abdomen and pelvis are easily obtained. 
Vascular reactivity is measurable by observing 
the response to minute doses of arterenol injected 
intra-arterially. Pressure-flow-gradient determi- 
mtions of the entire lower half of the body of 
{dogs are indicative that this gradient method 
iso measures vasomotor tone of the area studied. 


4. Effect of ANTU-induced pulmonary 
edema on the alveolar-arterial. oxygen 
gradient in dogs. M. Henry WILuIAMs, JR. 
(introduced by D. E. Greaa). Dept. of Cardio- 
respiratory Diseases, Army Med. Service Grad. 
School, Washington, D. C. 
Alpha-naphthyl-thiourea (ANTU) was injected 

intravenously into six anesthetized dogs. In a 

riod ranging from 30 minutes to 3 hours each 

animal developed hyperpnea and increasing hema- 
tocrit. Death occurred in one animal in 7 hours 
and the others were killed 6 to 12 hours after 
injection. At autopsy each animal had extensive 
pulmonary edema, as manifest by frothy fluid in 
the tracheo-bronchial tree. During the experi- 
mental period repeated measurements were made 
of blood gas tensions, expired gas volume and 
composition, and hematocrit. Calculations were 
made of the alveolar-arterial oxygen gradient, 
both during the inspiration of room air and during 
the inspiration of high and low oxygen mixtures. 

The hyperpnea and rising hematocrit were associ- 

ated with anoxemia and an increase in the 

ilveolar-arterial oxygen gradient ranging from 

2 up to 78 mm Hg. Inspiration of 100% oxygen 

tesulted in a slight increase in the arterial oxygen 

tension but was always associated with an a-a 

gradient of over 500 mm Hg. Inspiration of 10-12% 

oxygen caused increased hyperpnea, further lower- 

ing of the arterial oxygen tension and a greatly 
lowered a-a gradient, usually less than 10 mm Hg. 

Diffusion’ gradients of over 10 mm Hg were in- 

variably associated with ‘distribution’ gradients 

of over 50 mm Hg. It is concluded that the low 
arterial oxygen tension is a result of the passage 
of blood through nonfunctioning alveoli and that 
there is no impairment of diffusion across the 
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alveolar membrane in this form of pulmonary 
edema. 


515. Histochemical aspects of myocardial le- 
sions in mice fed a yeast-protein diet. 
W. Lane Wititams aND_ RicHarp B. 
ARONSOHN.* Dept. of Anatomy, Univ. of Minne- 
sota, Minneapolis. 

Mice, 8 to 10 weeks of age, were restricted to a 
diet in which the protein source was British yeast 
(Himsworth and Glynn). Cardiac lesions were ob- 
served in all of 68 mice that died or were killed 1 
to 9 months later. The more extensive lesions 
occurring in 41 of these mice consisted of myo- 
cardial necrosis and deposition of, or local forma- 
tion of, material that was stained by both acid 
and basic dyes. In addition, this: material gave 
positive reactions for: a) ceroid pigment; b) PA 
(periodic acid)-S(Schiff’s reagent)-reacting sub- 
stances, but was not altered by glycolytic 
enzymes; and c) calcium (von Kossa). A con- 
siderable amount of this material is removed by 
nitric or formic acid and subsequent to such 
treatment the reactions for ceroid remain positive. 
In some instances there was considerable fibrosis 
adjacent to calcium-ceroid deposits. In mice, myo- 
cardial lesions are more frequent and occur earlier 
than hepatic necrosis. Only one-third of the mice 
showed extensive hepatic lesions and the livers 
did not contain calcium-ceroid that was present 
in the hearts, although similar or identical mate- 
rial was demonstrated in skeletal muscle in some 
cases. 


516. Evaluation of adrenocortical activity and 
certain other physiologic processes in mal- 
nourished cancer patients. FRANK ©. 
Witson, Jr.* anp James D. Harpy. Dept. of 
Surgery and Surgical Labs., The Univ. of Ten- 
nessee Med. College, Memphis. 

Debilitated cancer patients frequently undergo 
major operations with a disproportionately mild 
clinical reaction, and the over-all operative mor- 
tality is higher in these patients than in well 
nourished individuals. To evaluate the adreno- 
cortical function of these patients preoperatively, 
the urinary excretion of corticoids and 17-keto- 
steroids, and the eosinophil response to 
epinephrine and ACTH were measured. In addi- 
tion, blood volume was measured and postural 
hemodynamics were tested. The total eosinophil 
count following the injection of 0.3 mg of epineph- 
rine fell less than 50% in all but 1 of 10 patients. 
ACTH caused a fall of 50% or greater with but one 
exception. The 24-hr urinary excretion of 
corticoids was slightly subnormal to normal. The 
excretion of 17-ketosteroids was low in all cases. 
Blood volume determinations (using T-1824) re- 
vealed low red cell volumes with normal or 
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elevated plasma volumes. Although these blood 
volumes were adequate when calculated on the 
basis of the patients’ actual weights, they were 
low when considered on a basis of the normal 
weights. Transfusion in 3 patients caused a quanti- 
tative increase in red cell volume with but little 
change in plasma volume. The results to date 
indicate that the urinary 17-ketosteroid excretion 
may reflect with considerable fidelity the general 
state of the health of the patient. Anemia has been 
the primary factor in the lowered blood volumes 
of debilitated patients studied. (Aided by grants 
from the Damon Runyon Memorial Fund and the 
American Cancer Soc.) 


517. Variable tolerance of diabetes insipidus 
dogs to water restriction. D. M. Wirrt,* 
A. D. Keer, H. L. Batsev* anp J. R. Lyncu.* 
Army Med. Research Lab., Fort Knox, Ky. 
When diabetes insipidus is precipitated by 

severing the hypophysial stalk with subsequent 
electrocoagulation of the adjacent hypothalamus 
there is considerable variation from one prepara- 
tion to another in the severity of the polydipsic 
component of the syndrome. This is evidenced by 
a) the magnitude of the polydipsia in terms of 
water drunk when the urinary solute load is stand- 
ardized by a constant daily diet and b) the prone- 
ness of the animals to exhibit ‘dehydration dis- 
tress’ symptomatology when water is restricted. 
Current experiments indicate that this variation 
is correlated with the amount of involvement of 
the hypothalamus, the posterior hypothalamus in 
particular, superimposed on the basal diabetes 
insipidus precipitating lesion in the anterior 
hypothalamus. Dogs with the lesser involvement 
of the posterior hypothalamus drink more water 
and when daily water intake is decreased slightly 
exhibit distress symptomatology; restlessness and 
obvious eagerness for water, tachycardia, loss in 
weight, eosinopenia, hemoconcentration, hyper- 
thermia, and in instances general signs of prostra- 
tion. Dogs with considerable involvement of the 
posterior hypothalamus exhibit a lesser polydipsia 
and water can be restricted materially, in in- 
stances to the prediabetic level, without dehydra- 
tion distress symptomatology becoming promi- 
nent. The physiological and/or anatomical basis 
for the indicated correlation between the tolerance 
to water restriction and involvement of the pos- 
terior hypothalamus is not certain but it is 
suspected that it directly reflects an integrative 
and interdependency relationship between neuro- 
genic thermoregulation and neurohypophysial 
regulation of body water. 


518. Relative importance of load and distor- 
tion in renal excretion. A. V. Wor. Walter 
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Reed Army Med. Center, Army Med. Service 

Grad. School, Washington, D. C. 

It was sought to distinguish the apparent ip. 
fluence on urinary salt excretion of a load (J) 
of salt from that of the distortion (D) in fluid com. 
partments produced by its effective osmotic pres. 
sure. The excretion rates (uU) of Na, K, and (| 
for 5 hours following a priming load of different 
strengths of NaCl solution were examined in the 
dog for correlation and relation with LZ and DP. 
Preliminary correlation coefficients with pertinent 
variables are wUq with cellular volume decrement 
(AV;), +0.657; with extracellular volume incre. 
ment (AV.), +0.772; with AV. + AV;, +0.803; 
and with 2AV, + V;, +0.812. D is provisionally 
defined as 2AV, + V;, where volumes are estimated 
by the osmometric equation. A higher linear cor. 
relation was found (+0.874) between wU and 
the product LD than between wUc and L (+0.822) 
or D (+0.812) alone. This is consistent with the 
use of the relation wU = KLD as a working 
hypothesis, where K is a constant, and with the 
assumption that pure salt load, uncomplicated 
by varing distortion, is removed (like urea) ata 
rate proportional to its magnitude. It is suggested 
tentatively that load and distortion factors have 
the same relative importance in the excretion of 
osmotically effective solutes, i.e., load and volume 
factors were almost equally influential in the 
renal excretion of salt in these experiments. 


519. Effect of hormones on calcium* ac- 
cumulation in various tissues. L. F. 
Wo.TeRINK, R. L. Cornwatu,* C. Vinsox’* 
AND Lots L. Co.e.* Dept. of Physiology and 
Pharmacology, Michigan State College, East 
Lansing. 

In adult virgin female rats, prolonged estrogen 
administration markedly reduces the 14 hour 
Ca** accumulation (referred to plasma, 
cps/gm wet tissue + cps/ml plasma) in skeletal 
muscle and femur but greatly increases it in liver 
and uterus. No effect of estrogen is noted on lung. 
Thyroxine slightly reduces muscle and femur 
activity but very greatly increases liver and u‘erus 
Ca‘**. When estrogen and thyroxine are adminis- 
tered concurrently, the thyroxine effect is greatly 
reduced in all tissues except lung and compictely 
counteracted in the femur. In adult male rats, 2 
mg of cortisone daily for two weeks increases the 
tissue/plasma ratio for Ca** in skeletal muscle 
and large intestine but has little effect on ‘iver 
and femur. Desoxycorticosterone at the same ‘lose 
rate has the same effect as cortisone. No difer- 
ences from saline injected controls can be obse:ved 
with cortisone doses of 1 mg or less. In young 
female rats, cortisone reduces Ca‘ retention in 
muscle and femur. Adrenalectomy has no effect 
on the tissue/plasma ratio for Ca* in the femur 
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or liver but decreases it in muscle and increases it 
in the large intestine. The effect of the adrenal 
hormones employed is greatly modified by the sex 
of the test animals. The greatest effect of exoge- 
nous hormone administration appears only with 
high or prolonged doses. (Supported in part by 
the U. S. Atomic Energy Commission.) 


520. Recording central nervous activity with 
intracellular ultramicroelectrodes: use of 
negative-capacity amplifier to improve 
transient response. J. WALTER WoopBURY. 
Dep!. of Physiology and Biophysics, Univ. of 
Washington, Seattle. 

The Ling-Gerard capillary ultramicroelectrode 
(tip diameter less than 0.5 ») suffers from the 
defect that it greatly slows fast potential changes 
occurring at the tip. When filled with 3 m KCl 
these electrodes have resistances of 20-100 
megohms and wall capacitances of about 
1 wfarad/mm. In recording single unit activity 
from the spinal cord the electrode may pass 
through 5 mm of tissue. Therefore, a spike po- 
tential recorded with this electrode will be dis- 
torted by the series resistance-shunt capacitance 
filter having a time constant of 100-500 micro- 
seconds inherent in the electrode. Stray and input 
capacitances to ground greatly increase this time 
constant. To accurately reproduce a spike lasting 
0.5 to 1 msec, an amplifier should have a time 
constant of 15 microseconds or less. The effective 
input capacitance of any amplifier can be reduced 
by capacitative positive feedback from the output 
to the input (negative capacity). The ratio of 
the effective input capacitance to the actual 
capacitance is approximately the square root of 
the ratio of the time constant of the amplifier 
beyond the input to the time constant of the micro- 
electrode-input combination. An amplifier having 
an electrometer tube input stage has been built 
which reduces the total effective input capacitance 
to less than 1 micromicrofarad, regardless of elec- 
trode capacitance. A 30 megohm electrode with 
time constant 30 microseconds would reproduce 
accurately all but the fastest potential changes. 


321. Heat received from sunlight through 


' clothing materials. ALAN H. Woopcock anp 


Ricuarp L. Pratt*. Quartermaster Climatic Re- 

search Lab., Lawrence, Mass. 

The heating effect of sunlight on man’s skin 
when covered by clothing was studied by means of 
physical models. Thermostatically heated flat 
copper surfaces were covered by various textile 
materials. The difference in electrically supplied 
heat in sun and shade required to maintain a con- 
stant temperature rise represented heat supplied 
by sunlight. The results were expressed as the 
fraction of the radiation falling on the insulation 
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which was effective in heating the surface beneath 
it. By combining this with the thermal insulation 
of the covering an effective rise in temperature was 
obtained. The reflectivity of the covering was not 
as important as might be expected; in a 10 mph 
wind under black and beige gabardine (re- 
flectivities 17 and 40) the effective absorptions 
were 49 and 45%, respectively. A more important 
factor was the penetration of radiation due to 
texture and translucency into the insulation before 
absorption. This effect was particularly evident in 
pile materials. A light-colored pile had a higher 
equivalent temperature than a similar dark pile. 
Equivalent temperature rises up to 80°F. were 
found, indicating that sunlight may be important 
in the heat balance of some fur-bearing animals. 
The Arctic fox has a white, tfanslucent outer 
layer of fur and a darker more absorptive inner 
layer which is well suited to take advantage of the 
heat provided by sunlight. 


522. Differences in adrenal response to ad- 
verse conditions in wild and domesticated 
Norway rats. JAMES W. Woops (introduced by 
Puiitip Barb). Dept. of Physiology and the Psy- 
chobiological Lab., Johns Hopkins Med. School, 
Baltimore, Md. 

The adrenals of wild and domesticated Norway 
rats were assayed for ascorbic acid content and 
examined microscopically for stainable lipids after 
the animals had been exposed to acute changes in 
their external environment. Animals have been 
studied under the following conditions: a) ex- 
posure to low temperature, b) stimulation with a 
continuous loud noise, or c) induction of fierce 
fighting between pairs of individuals. At various 
intervals during exposure to these stimuli the rats 
were sacrificed and their adrenals removed im- 
mediately. One gland from each was assayed for 
ascorbic acid by the indophenol technique; the 
other was preserved in formalin for histological 
analysis. The results show that the wild rat 
endures the conditions of these experiments with- 
out a decrease in the amount of assayable ascorbic 
acid or stainable lipid in his adrenal cortex while 
results with the white rat are in agreement with 
the numerous reports of ascorbic acid and lipid 
depletion following similar stimulation. In ac- 
cordance with much evidence in the literature it 
was found that etherization alone, unilateral 
adrenalectomy, gross traumatization of intestine, 
or hemorrhage markedly reduced the adrenal 
ascorbic acid concentration in domesticated rats. 
Preliminary observations indicate that these same 
stimuli have no such effect in the wild rat. Further- 
more, it has been found that the amount of ACTH 
(given intramuscularly) necessary to produce a 
given reduction in adrenal ascorbic acid is much 
greater in the wild than in the domesticated rat. 
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523. Motor representation in the postcentral 
gyrus after chronic ablation of precentral 
and supplementary motor areas. C. N. 
Woo .sey, A. M. Travis,* J. W. BARNARD* AND 
R. S. Ostenso.* Dept. of Physiology, Med. 
School, Univ. of Wisconsin, Madison. 

The postcentral gyrus was stimulated with 60- 
cycle a.c. in monkeys from which the precentral 
and the supplementary motor areas had been re- 
moved bilaterally weeks or months previously. A 
detailed pattern of representation of the contra- 
lateral skeletal musculature was demonstrated 
which paralleled part for part the pattern of repre- 
sentation of tactile representation in the post- 
central gyrus. Stimulus values required to produce 
the movements were two to three times those ade- 
quate to produce movements on stimulation of the 
precentral gyrus. The results clearly demonstrate 
the existence of a motor pathway from the post- 
central gyrus which is entirely independent of 
pathways originating precentrally. Thus there are 
probably at least four complete representations of 
the skeletal musculature in each cerebral hemi- 
sphere: a) the precentral and b) the supplementary 
motor areas, c) the postcentral gyrus and d) the 
second sensory (-motor) area. 


524. Endogenous metabolism of ventricular 
slices of rats and rabbits on atherogenic 
diet. BrRNARD WorTMAN,* C.uirrorp A. 
ANGERER AND Eric OGpEN. Dept. of Physiology, 
The Ohio State Univ., Columbus. 

Very young, male, white rats were divided into 

5 groups with respect to diet: A) ‘normal,’ B) 10% 

cottonseed oil, C) 1% cholesterol + oil, D) 0.2% 

thiouracil + cholesterol + oil, Z) thiouracil + oil. 

Male, white rabbits (2-3 kg) were divided into 3 

groups comparable to foregoing groups A, B, C. 

The basic diet for rats was ground Purina Dog 

Chow; for rabbits ground Pioneer Rabbit Food. 

Rats were sacrificed after feeding 12 weeks; 

rabbits 8 weeks. Respiration of ventricular slices 

was determined by Warburg technique. The results 
were expressed as Qo, values. The following results 
are based on Students’ method of analysis where 

‘significance’ is indicated by P <0.05. Water 

content: for rat—no significant variation between 

means; for rabbit—C) —4% significant when com- 
pared with B or A. Total nitrogen: for rat—no 
significant variation between means; for rabbit— 

B is —17% and C —14% when compared with A. 

Both values are significant. Qo,: for rat—B) 

+53%, D) +53%, E) +40% are significant when 

compared with A (control); or A)—35%, C) —35%, 

D) +5%, E)—6% when compared with B (‘true’ 

controls); for rabbits—statistical treatment of 

data are incomplete but data will be presented. 


525. Excitation and conduction in single 
crustacean motor axons. ERNEsT B. Wricut, 
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Witu1aM ADELMAN* AND PavuL CoLEMAN.* Dep, 
of Physiology and Vital Economics, Univ. o 
Rochester School of Medicine and Dentistry, Roch: 
ester, N.Y. 

The excitation and conduction properties of 
three motor nerve fibers have been studied in the 
claw of the crayfish, Cambarus bartoni, and the 
walking leg of the lobster, Homarus americanus; 
the large fiber responsible for the twitch contrac. 
tion of the closer (adductor) muscle, the small 


fiber which produces the contracture type respons J 


in this muscle, and the medium sized fiber which 
elicits a similar slow contraction in the opener 
(abductor) muscle of the claw. The large fiber, fast 
closer, possesses a higher threshold than the others 
of which the opener threshold was more often the 
lower. With short duration shocks the fast closer 
had the lowest threshold of the three, i.e. the 
respective strength-duration curves crossed, 
Therefore the chronaxie and k values of the three 
fibers differed. The mean k values are; fast closer 
3.5, slow closer 1.6, opener 1.0 X 10*/sec. The 
refractory periods also differed; slow closer abso- 
lute 1.2, mean 1.8; opener absolute 1.4 mean 21; 
fast closer absolute 1.6, mean 2.3 msec. The fast 
closer was usually incapable of repetitive firing, 
the slow closer fired short bursts of impulses at 
high frequencies, and the opener fired long trains 
of spikes at moderate to low frequencies. Thus the 
three fibers’ oscillatory activities were greatly, 
moderately and only slightly damped respectively. 
This was proven by the different values for the 
A accommodation constants of the fibers. The 
mean values were; fast closer 7.76, slow closer 
14.85, opener 48.2 ms. A critical value of about 21 
ms was found to be necessary for repetitive firing. 
Most slow closer \ values bordered on this value, 
most opener \’s were greater and most fast closer 
’s smaller. The above data, averaged from results 
of many single fiber experiments, were accurately 
substantiated by results from double and triple 
fiber preparations in which two or all three fibers 
were studied simultaneously under identical con- 
ditions. It is concluded that crustacean motor 
nerve fibers experiencing identical conditions in 
vitro possess different properties of excitation and 
conduction and that these differences are not 
necessarily related to fiber size, but are more 
likely due to actual differences in fiber structure. 


526. Maximum achievable oxygen uptake 
during physical exercise of six minutes’ 
duration correlated with other measure- 
ments of respiratory function in normal 
and pathological subjects. Grorcr W. 
Wricut, Fernanp GRreEGorRE* anp Guts F. 
Fittey.* Dept. of Physiology, E. L. Trudeau 
Fndn., Saranac Lake, N. Y. 

One hundred and eighty persons, 41 of whom 
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were normal men and the remainder suffering from 
pulmonary diseases, were walked for 6 minutes on 
the treadmill at increasing grades until an inten- 
sity of exertion that could not be maintained for 6 
minutes was reached. Among other measurements, 
the O02 uptake and minute ventilation were deter- 
mined by the open circuit method during the last 
two minutes of each stint of exercise. The correla- 
tion between various conventional measurements 
of the respiratory apparatus and of gas exchange 
with the highest O2 uptake/minute achieved by 
each subject has been studied. The highest cor- 
relation, using the group as a whole, was found to 
be with a combination of the Maximum Breathing 
Capacity and the O, ventilation equivalent, ‘r’ 
being 0.904, S.E. 0.014. For the normal persons 
alone, this correlation had an ‘r’ of 0.720, S.E. 
0.81. 


527. Regional or segmental variations in vaso- 
motor activity. Harry M. Wricut,* Irvin M. 
Korr AND Price E. Tuomas.* Kirksville College 
of Osteopathy and Surgery, Kirksville, Mo. 

Korr and Thomas (Federation Proc. 10) have 
previously reported on skin temperature patterns 
on the trunks of human subjects in relation to 
regional or segmental variations in other features 
(sudomotor, neuromuscular and sensory). This is 
areport of continued studies on skin temperature 
patterns and of cutaneous vasomotor responses of 
the trunk. Skin temperature patterns have been 
found to vary widely between subjects, but to be 
highly characteristic, over periods of months, for 
each subject. Under resting conditions, sharp, 
local deviations in temperature, conspicuous 
asymmetries between right and left sides at the 
same level, local reversals of midline-to-periphery 
gradients, and other features, recurred at the same 
segmental levels in a given subject. Thermo- 
electric, visual and photographic observations of 
cutaneous vasomotor responses on the trunk to 
indirect heating and chilling (extremities), to 
postural changes (prone-to-erect) and to directly 
applied, standardized mechanical, chemical and 
thermal stimuli, have shown the presence in most 
subjects of areas or dermatomes which are dis- 
tinguished also by atypical vasomotor responses. 
The aberrant areas or dermatomes differ from 
contiguous or symmetrical areas in latency and 
Magnitude of vasomotor responses to thermal 
stress and to postural changes, and in latency, 
intensity and persistence of reactive hyperemia 
and blanching. Sudomotor differences are reported 
elsewhere in this issue (THomas et al.). These 
local differences are superimposed upon the 
regional differences recently described by Hertz- 
man et al., and suggest local disturbances in ther- 
moregulatory spinal reflexes and in tone of the 
small vessels. 
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528. Effect of adrenal insufficiency and experi- 
mental hypercorticalism on the circulation 
in the hamster cheek pouch (motion 
picture). LELAND C. Wyman, GeorcE P. Fut- 
TON AND Maurice H. Suuuman.* Dept. of 
Biology, Boston Univ., Boston, Mass. 

The circulation in the everted, transilluminated 
cheek pouch of the hamster was cinephotomicro- 
graphed after adrenalectomy and during over-dos- 
age with cortisone acetate or desoxycorticoster- 
one acetate. The circulation of adrenalectomized 
hamsters appeared relatively normal until 24 hours 
before death at 5 to 7 days, wheh rate of flow de- 
creased and stasis occurred, resulting in part 
from bradycardia and cardiac irregularities, indi- 
cated by electrocardiograms. ‘Rapid vasomotion’, 
not seen normally in the cheek pouch, occurred at 
times. Sensitivity of vascular muscle to stimulation 
with a microelectrode increased, but decreased to 
topical nor-epinephrine. Susceptibility of venules 
to petechial formation in response to negative 
pressure from a suction cup was higher than nor- 
mal during the first 3 postoperative days. Then 
the vessels became resistant to petechial forma- 
tion, paralleling progressive moderate vasocon- 
striction. In intact hamsters, receiving 5 or 10 mg. 
of cortisone daily, arterial vasoconstriction pre- 
dominated until death at 14 to 30 days. One mg 
daily for 2 or 3 weeks also produced vasoconstric- 
tion. Sensitivity to electrical stimulation or nor- 
epinephrine decreased. Resistance to petechial 
formation increased. Infections of the cheek pouch 
were common. The vasoconstriction may partly ex- 
plain the anti-inflammatory action of corticoster- 
oids and increased susceptibility to infection. In 
normal hamsters receiving 1 mg of DCA daily with 
1% saline drinking water, the bleod vessels ap- 
peared relatively normal until marked weight loss 
before death at 7 to 10 days. Increased suscepti- 
bility to petechial formation persisted throughout 
treatment. (Supported by the National Heart In- 
stitute, National Institutes of Health, USPHS.) 


529. Growth and histochemistry of x-irradi- 
ated regenerating adrenocortical tissue. LE- 
LAND C. WYMAN, RAE WuHITNEY* AND Donabp I. 
Pattr.* Dept. of Biology, Boston Univ., Boston, 
Mass. 

Both adrenals of male Wistar rats, 80-100 
grams, were autotransplanted simultaneously to 
dorsolumbar and spinotrapezius muscles and ex- 
amined on the 14th day postimplantation. Since 
whole-body x-irradiation with 500 r to 700 r killed 
most autotransplanted rats, 2000 r (100 rpm) was 
applied in vitro to adrenal glands immediately be- 
fore implantation and control glands were stored 
in vitro under similar conditions. Regeneration of 
these was compared with untreated autotrans- 
plants, and’histochemical characteristics (ascorbic 
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acid, sudanophilia, Ashbel-Seligman reaction, bi- 
refringence) of all transplants were compared with 
normal glands. The percentage of takes were 92 for 
untreated controls (25 rats), 87 for in vitro controls 
(15), 72 for 2000 r in vitro irradiated (18). Depth of 
regenerated cells in each series was 49, 34, and 12 
cells, respectively, with corresponding reductions 
in mitosis percentage, but no significant variation 
in nuclear volume. Ascorbic acid content fell from 
94 (arbitrary unit based on study of slides) in 
intact glands to 57 in untreated autotransplants, 
42 for in vitro control implants and 7 in 2000 r 
irradiated implants. Lipid content dropped simi- 
larly, but birefrigence was markedly reduced in all 
transplants. Irradiation of adrenals retards re- 
generation beyond that of simple isolation from 
blood supply in vitro, and content of substances of 
presumed functional significance is reduced. 
Ability of rats with transplants to withstand 
stress (histamine poisoning) is reduced by 
x-irradiation of the implants in vitro. Regener- 
ation in locally x-irradiated implantation sites is 
being studied. (Supported by a contract with the 
U. 8. Atomic Energy Commission.) 


530. Assay of insulin in blood. MiNEvvER 
YENERMEN,* JEROME CORNFIELD,* Ropert W. 
BaTEs AND EvEtyN ANDERSON. National Insts. 
of Health, Bethesda, Md. 

Adult male mice CAF 1 strain, made diabetic 
with alloxan and later hypophysectomized are 
used. 300 mg dextrin are given by stomach tube 
90 minutes before administration of insulin. The 
fall in blood sugar level 1 hour after the intra- 
peritoneal injection of insulin is the measure of 
response. The dose-response curve was investi- 
gated by testing each of 10 mice with each of the 
following: saline and insulin at dose levels of 0.1, 
0.0316, 0.01, 0.00316 mu. The respective mean falls 
in blood sugar from the initial level of about 550 
mg% were: 24, 306, 210, 102, and 42. In the range 
between 0.1 and 0.01 of a mu, the log dose rela- 
tionship was linear with a slope of 204 mg% per 
tenfold dilution. The standard deviation of a 
single observation, which was approximately the 
same at all dose levels tested, was 9.7. The inherent 
precision of this series, as measured by \, was thus 
0.05 in the range 0.1 to 0.01 mu. In the range 0.01 
to 0.00316 mv, \ is somewhat larger, 0.08. In assay- 
ing blood samples with unknown insulin content, 
8 animals are used, 2 at each of 2 dose levels for 
both the standard and the unknown. When stand- 
ard and unknown are of approximately equal 
potency, the results of the previous experiment 
suggest that this design provides an estimate of the 
relative potency of the unknown with 95% con- 
fidence limits of 80-125%, using only the data pro- 
vided by the assay. There is no evidence that a 
crossover design is advantageous. 
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531. Concentrating activity of normal human 
kidney during maximal  antidiuresis, 
GeorcE A. Zak,* Ciaus U. Brun* anp Hom 
W. Smita. Dept. of Physiology, New York Univ, 
College of Medicine, New York City. 

Smith (Federation Proc. 11: 701, 1952) has sun. 
marized evidence suggesting that osmotic concen. 
tration of the urine is effected by the removal from 
an isosmotic tubular urine of a quantity of water 
(7'H%0 expressed in cc/min) which is independent 
of urine flow when the latter exceeds a certain 
minimal value. This problem has been examined 
cryoscopically in 35 experiments on 20 subjects 
without cardiovascular-renal disease during hy. 
dropenia or during the constant intravenous ad- 
ministration of Pitressin (priming dose 100 m 
followed by 1-2 my/kg/hr) to hydrated subjects, 
using 5-10% mannitol to induce osmotic diuresis, 
V ranged widely in all subjects (av 13 cc), the ex- 
treme values being 7.0 and 43 cc/min. Where Tyo 
is constant, the regression line (=hypertonic 
parameter), defined by plotting U osm V/P osm 
against V should have a slope of 1.00. In 10 experi- 
ments this regression line has a slope of 0.82 to 
0.94, and in 4 experiments, a slope of 1.06 to 1.18; 
while in 21 experiments the slope ranges from 
0.95 to 1.05. Of this last group, in 9 experiments 
using hydropenia alone, 7'y0 averages 5.3 cc/min 
(range 4.2-7.2); in 11 experiments using Pitressin 
with or without hydropenia, T'y50 averages 5.7 
cc/min (range 4.2-8.2). One subject in one test 
gave the low value of 2.8. Our observations thus 
confirm in general the premise stated above. The 
circumstances giving rise'to apparent variations 
in T'y.0 are under examination. 


532. Effect of aureomycin on dehydrogenase 
systems of the rat liver. Hyman J. Z1MMeEr- 
MAN AND FRED L. HUMOLLER (introduced by A. 
Ross McIntyre). Research Lab. Veterans Admin. 
Hosp. Omaha, Nebr. ; 

The hepatic abnormalities said to follow aureo- 
mycin administration in patients and experimental 
animals are paradoxical in view of the reports of 
beneficial effects from this antibiotic on patients 
with hepatic coma and animals fed diets producing 
hepatic necrosis. Likewise the inhibition by aureo- 
mycin in vitro of respiration and oxidative phos- 
phorylation of rat liver homogenates seems (iff- 
cult to reconcile with the growth-promoting 
properties of this antibiotic. Further studies o/ the 
effects of aureomycin on hepatic enzyme sys‘ ems 
seemed warranted. Endogenous respiration, cho- 
line oxidase activity, choline dehydrogenase ac- 
tivity (using 2:3:5-Triphenyltetrazolium chlo- 
ride) and citrate dehydrogenase were determined 
in the normal rat liver with and without the 
addition of aureomycin in vitro. The same enzyme 
systems were studied in rats given 20 mg aureo- 
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mycin parenterally for 5 days and in those whose 
diet had a 0.5% aureomycin content. Aureomycin 
added to rat liver homogenates inhibited the 
choline oxidase system and endogenous respiration 
approximately 36%. This inhibition included a 
direct inhibition by aureomycin of choline de- 
hydrogenase. Aureomycin parenterally adminis- 
tered inhibited endogenous respiration (25%) but 
not choline oxidase activity, while oral aureomycin 
did not seem to depress endogenous respiration or 
choline oxidase activity. The inhibition by aureo- 
mycin in vitro of the choline oxidase activity of 
homogenates from aureomycin-fed rats seems to 
exclude an in vivo adaptation by the choline 
oxidase system to aureomycin. In contrast to the 
in vitro inhibition of the choline oxidase system by 
aureomycin, this antibiotic appeared to enhance 
the activity of citrate dehydrogenase of liver 
homogenates by about 50% of both control ani- 
mals and those from animals on an aureomycin 
diet. There was evidence of a synergistic effect of 
choline and citrate dehydrogenase systems, since 
the dehydrogenase activity of rat liver homogen- 
ates was significantly greater when both choline 
and citrate were added as substrate, than the sum 
of the activities of either dehydrogenase system 
alone. 


333. Mitotic aberrations produced by irradi- 
ating entire cells or parts of cells (motion 
picture). RayMonp E. ZiRKLE AND WILLIAM 
Bioom. Inst. of Radiobiology and Biophysics and 
Dept. of Anatomy, Univ. of Chicago, Chicago, Ill. 
The typical aberrations produced by x or proton 

irradiation of entire cells (pericardium of T'riturus 

in tissue culture) are: a), chromosome bridges, 

b), inhibition of anaphase movement at various 

stages, c), displacement of the cell constriction, 

d), vigorous abnormal bubbling of the cell body. 

After partial-cell irradiation with a microbeam of 

protons, similar aberrations may be observed, de- 

pending on region exposed and number of protons 
used. Also the following may be seen: e), nondis- 
junction of sister chromosomes, f), anaphase 
hinges, g), small accessory nuclei (‘micronuclei’). 

The development of these various aberrations will 

be demonstrated by motion pictures taken with 
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phase-contrast microscopy. Several dozen protons 
to chromosomes usually produce marked aber- 
rations; several thousand to cytoplasm produce 
none. (Supported by the U. 8S. Atomic Energy 
Commission, the Office of Naval Research and the 
Abbott Fund of the Univ. of Chicago.) 


534. Reversible morphological alterations of 
platelets under common laboratory con- 
ditions. MarsoriE B. Zucker. Dept. of Physi- 
ology, New York Univ. College of Dentistry, New 
York City. 

Circulating blood platelets are smooth-con- 
toured, thin, flat discs. Following exposure to 
glass, excrescences appear from the margin of the 
disc, and, after this, the platelets become basically 
spherical rather than disc-shaped. These morpho- 
logical changes may be studied in the usual slide- 
coverslip preparation, but it is more convenient to 
study them by fixing a few drops of blood or plate- 
let-rich plasma at serial intervals in 0.5 to 1 ml of 
fixative (1.5 gm NaCl, 1 gm sodium citrate, 10 ml 
formalin, 90 ml distilled water). The suspension is 
examined under phase microscopy and 25 platelets 
in each sample classified according to shape. 
Platelets have been characterized as discs only 
when they were viewed both from their thin and 
flat aspects. When blood is carefully collected with 
silicone technique, added to citrate (with or with- 
out the addition of dextran and Triton WR-1339) 
or oxalate, and kept at 37°C. for 30 min in glass 
tubes, over 80% of the platelets are discs. ‘In 
contrast, ethylene-diamine tetra-acetate blood 
contains few discs and over 50% spiny, basically 
spherical platelets. When citrated or oxalated 
blood is exposed to 0°C. for 10 min, at least 60% 
of the platelets are seen as spiny spheres, and less 
than 10% are discs. This change is in considerable 
measure reversible since after replacement of the 
tubes at 37°C. for 20 min, over 40% discs are 
seen, as well as about 30% banana or sperm-shaped 
forms not found in unchilled samples. Washed 
platelets suspended in saline and incubated for 45 
min at 37°C. are not discs. This alteration, too, is 
partly reversible since when washed platelets are 
similarly incubated in plasma, 45% are disc- 
shaped. 
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535. Metabolism of N“-ethanolamine. LyNnN 
D. Appott, JR. AND Jack D. Kiineman.* Dept. 
of Biochemistry, Med. College of Virginia, Rich- 
mond. 

Information regarding the rate and extent of 
conversion of ethanolamine nitrogen to urea is 
lacking. Data on the nitrogenous metabolism of 
ethanolamine may aid in understanding its inter- 
mediary metabolism. We have determined the 
excretion of Nin urinary nitrogen and urea, and 
in fecal nitrogen, after oral administration of 
single doses of N'-labeled ethanolamine hydro- 
chloride to rabbits. The compound contained 32 
atom % N* and was given in an amount contain- 
ing 2 mEq N*. The 1st day’s urine was collected 
in 2 periods, the first 6 hours after administration 
and the following 18 hours. Excretion in 24-hour 
periods was then followed for 2 weeks. Urine was 
analyzed for nitrogen, urea, ammonia and creati- 
nine. N45 analyses were made on total nitrogen and 
on urea isolated as the xanthydrol derivative. 
Fecal nitrogen and N* were determined daily for 
the Ist week and then in 4-day periods. The data 
indicated a rapid conversion of ethanolamine 
nitrogen to urea. On a comparatively high nitrogen 
diet as much as 40% of the administered N® was 
excreted in this form in the Ist day, and with a 
rabbit on a lower nitrogen intake, 34%. The ex- 
cretion was more rapid and greater than we have 
found after administration of a comparable dose 
of N'8-glycine under similar circumstances. This 
may be interpreted as evidence of early deamina- 
tion and conversion to urea without intermediate 
glycine formation. The data would be consistent 
with the hypothesis of Weissbach (Federation 
Proc. 11: 308, 1952) that deamination is an initial 
step in the metabolic conversion of ethanolamine 
to glycine. 


536. Choline synthesis in rat liver slices. C. J. 
AckeRMAN,* M. J. Burns* anp W. D. Samon. 
Dept. of Animal Husbandry and Nutrition, Ala- 
bama Polytechnic Inst., Auburn. 

That choline synthesis from its immediate pre- 
cursors has been demonstrated with rat liver tissue 
a reported by Barrenscheen (Z. physiol. Chem. 
284: 236, 1949) and Steensholt (Acta physiol. 
Scandinav. 11: 294, 1946) is questionable (VErtcH 
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AND Zweic, J. Am. Chem. Soc. 74: 1921, 1952). 
When rat liver slices were incubated with L-methi- 
onine and 2-dimethylaminoethanol under condi- 
tions similar to those used by the above investi- 
gators, no synthesis of choline could be detected. 
This is believed to be due to the rapid oxidation of 
choline to betaine by choline oxidase. When in- 
hibition of choline oxidase was accomplished with 
0.001 m KCN, a net synthesis of 0.2-0.6 mg of 
choline/gm liver was observed. Rat liver slices 
were incubated aerobically at 37°C in Krebs 
Ringer phosphate buffer containing KCN, t-me- 
thionine, 2-dimethylaminoethanol, -vitamin Buy, 
folacin and ATP. A modification of Huerga and 
Popper’s (J. Clin. Investigation 30: 463, 1951) 
reineckate procedure was used to determine the 
amount of choline formed. Studies are in progress 
to determine the influence of vitamin Bi: and 
folacin on this reaction. All attempts to activate 
rat liver homogenates to synthesize choline by 
supplementation with cytochrome C, vitamin Bi, 
folacin, glutathione, ATP or DPN have been 
unsuccessful. 


537. Citrate metabolism as affected by fluoro- 
acetate and the effect of citrate on fluoro- 
acetate toxicity. Ernest C. Apams, JR.* AND 
AutrreD H. Freer. Miles-Ames Research Lab., 
Elkhart, Indiana. 

It has been reported that the administration of 
sodium fluoroacetate to animals results in the 
accumulation of citrate in various tissues. The 
suggestion has been made that fluoroacetate blocks 
the citric acid cycle at the citrate stage. Adminis- 
tration of citrate to animals poisoned with fluoro- 
acetate might either have a beneficial effect by 
overcoming the competitive block or might have a 
detrimental effect due to further increases in 
citrate concentration. Under a variety of condi- 
tions using over 200 rats, neither single doses of 
sodium citrate (2.5 gm/kg) or citric acid (equiva- 
lent doses) nor multiple doses of the compounds 
had any beneficial or detrimental effects on fluoro- 
acetate poisoning. Oral or parenteral calcium 
gluconate did not change the toxicity of fluoro- 
acetate. Administration of sodium citrate to dogs 
produces characteristic changes in blood citrate 
concentrations and in serum bicarbonate levels. 
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Studies were made on dogs to determine whether 
the administration of fluoroacetate had any in- 
fluence on the rate of metabolism of administered 
citrate. Changes in blood citrate concentration 
following sodium citrate administration were ap- 
proximately the same with or without fluoro- 
acetate. Even lethal doses of fluoroacetate did not 
significantly change the blood citrate levels follow- 
ing citrate administration. The alterations in the 
serum bicarbonate levels, which also reflect me- 
tabolism of sodium citrate, were quite comparable 
after sodium citrate or after sodium citrate and 
fluoroacetate. The significance of these observa- 
tions will be discussed. 


538. Determination of reducing sugars in the 
presence of amino acids and polypeptides. 
Max ADLER* AND FRANKLIN HOLLANDER. Gastro- 
enterology Research Lab., Mount Sinai Hosp., 
New York City. 

In studying gastric glycoproteins following acid 
hydrolysis, we wished to estimate various mono- 
saccharides in the presence of amino acids and 
polypeptides. Nelson’s colorimetric procedure for 
reducing power was modified to give reproducible 
results with pure glucose, galactose, glucosamine, 
and glucuronic acid, singly and in mixtures. Con- 
centration (25-125 gamma/ml) and color intensity 
showed rectilinear correlation. Readings were low 
when the original specimen contained significant 
amounts of chloride; sulfate gave no such error. 
Therefore, H2SO, is preferable to HCl for hy- 
drolysis. The presence of amino acids and poly- 
peptides gave high values for two reasons: a) They 
possess apparent reducing power of their own. 
With synthetic mixtures, this was corrected by a 
determination with amino acid components alone. 
For glycoprotein hydrolysates, this correction had 
to be obtained from a sample in which reducing 
sugars had been previously destroyed by heating 
(30 min, 100°C.) with K:CO; (0.75 N) and HO: 
(half the sugar concentration by weight). b) The 
presence of amino acids and polypeptides in- 
creased the reducing power of sugars. Reducing 
values for various concentrations of sugars in the 
presence of constant amounts of amino acids and 
polypeptides, when corrected for apparent reduc- 
ing power of the latter, showed rectilinear correla- 
tion between sugar concentration and color in- 
tensity. However, slopes of curves thus obtained 
were steeper than with sugars alone. To correct 
for this second effect it is necessary to use an 
internal standard of the reference sugar with each 
sample under investigation. (Aided by a grant 
from USPHS.) 


539. Protein sparing action of various carbo- 
hydrates. ANTHONY A. ALBANESE, D. RANDALL 
Hays,* Witu1am H. ArRNoLpD,* RosEMARIE D1- 
La._o,* Louise OrtTo* anp AURORA BELMONT.* 
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Nutritional Research Lab. and Dept. of Medicine, 

St. Luke’s Hosp., New York City. 

Although existence of the protein sparing effect 
of carbohydrates has long been known, data on the 
sparing potential of various carbohydrates has 
been lacking and needed. To secure such dat, 
adult patients in various phases of convalescence 
were maintained for 5 days on a basal diet which 
provided daily 2,000 Cal and 70 gm of protein 
with an approximate percentile caloric distribu. 
tion of protein, 14; carbohydrate, 40; fat, 46. The 
first 2 days of this regimen served to stabilize the 
plane of nutrition. On the 3rd, 4th and 5th days of 
this regimen the subjects also received i.v. 1, 2 and 
3 liters, respectively, of various test sugar solu- 
tions. Measurements of N-metabolites were done 
on 24-hour urine specimens collected on the last 4 
days of each study. The results obtained in this 
manner are summarized below. 


No. of Hexose Solutions Ni Sparing gm/day 
Patients Action, 

1liter 2liter 3 liter 

10 10% invert sugar 1.1 2.2 3.0 

11 5% dextrose iS 0.2 “05 

3 10% dextrose 0.2 -—1.7 -0.6 


These findings suggest that intravenously ad- 
ministered invert sugar induces greater protein 
sparing than dextrose in adult human conveales- 
cents. 


540. Utilization of various sugars by man. 
ANTHONY A. ALBANESE, REGINALD A. Hiacons,* 
AURORA BELMONT,* ROSEMARIE D1ILALLo* AND 
Louise Orto.* Nutritional Research Lab., St. 
Luke’s Hosp., New York City. 

Previous reports from this laboratory have sug- 
gested that the protein sparing effect of various 
carbohydrates may be associated with their rate of 
absorption. In order to ascertain the biological 
factors involved in this mechanism, the protein 
sparing potential of various carbohydrates was 
determined in terms of rate of utilization in 0 
human subjects (5-89 yrs) who received test doses 
ot the sugars at the rate of 1 gm/kg of body weight. 
These studies have revealed that the absorption 
of dextrose decreases markedly with age, whereas 
the absorption of fructose is only slightly in- 
fluenced by the age of the individual. In both 
young and old subjects the rate of utilization of 
invert sugar and sucrose were greater than dex- 
trose, but it was not as great as that found for 
fructose alone. Aged insulin-controlled di:betic 
patients also showed a much greater tolerance for 
fructose than for dextrose. The results of these 
studies bear the suggestion that fructose or fruc- 
tose-containing products are the sugars of c/oice 
for the aged in that they may provide an optimal 
protein sparing effect. The bearing of these obser- 
vations to problems of parenteral nutrition will be 
discussed. 
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541. ‘Coagulation’ changes in incoagulable 
afibrinogenemic blood. BENJAMIN ALEXANDER, 
RonerT GoLpsTEtn,* ANNE G. LE Boutoc’H,* 
Lours K. Ditamonp* anp WayNE BorcGeEs.* 
Beth Israel Hosp., Children’s Hosp., and Harvard 
Med. School, Boston, Mass. 

Studies on incoagulable blood from three sub- 
jects with congenital afibrinogenemia have yielded 
information concerning basic aspects of the co- 
agulation sequence independent of the fibrinogen- 
fibrin system. The bloods failed to clot spontane- 
ously or after thrombin was added. Moreover, no 
precipitate formed when the plasmas were heated 
at 52°C. for 5 minutes. Immunochemical tests re- 
vealed at most only traces, and certainly less than 
1% of normal, of fibrinogen or fibrinogen-like 
material in the plasma. The following facts have 
been established: a) after the blood is shed and 
exposed to glass, the earliest detectable changes, 
beginning within a few minutes, are morphologic 
alteration in the platelets and their progressive 
agglutination and lysis; 6) almost in parallel, 
plasma antihemophilic activity, originally normal, 
declines and practically disappears; c) also within 
minutes, Spea evolves from its precursor in normal 
manner; d) prothrombin disappears at normal 
velocity, or slightly faster than normal; e) Ac- 
globulin also disappears at normal rate; f) the Ac- 
globulin of afibrinogenemic oxalated plasma is 
convertible to the active serum form by addition 
of thrombin; g) thrombin addition to the plasma 
also induces platelet agglutination, but this does 
not occur when thrombin is mixed with platelets 
alone; h) antithrombie activity of afibrinogenemic 
plasma is normal; 7) the co-factor of heparin anti- 
thrombic effect was demonstrable; 7) quantitative 
data relating the fibrinogen concentration with the 
prothrombin time were obtained. It may be con- 
cluded with reasonable certainty that conversion 
of fibrinogen to fibrin plays no role in the changes 
described above. (Supported by a grant from the 
National Institutes of Health, PHS.) 


42. Cholesterol distribution in ultracentrif- 
ugal fractions of cholesterol-fed rat liver. 
Rostyn B. ALFIN-SLATER, LESLIE I. Rice* AND 
MicuakEt C. Scuotz.* Dept. of Biochemistry and 
Nutrition, School of Medicine, Univ. of Southern 
California, Los Angeles. 

The effect of cholesterol feeding on the quanti- 
tative distribution of esterified and unesterified 
cholesterol in certain ultracentrifugal fractions of 
rat liver homogenates has been studied. Livers of 
rats fed a 1% cholesterol diet for varying lengths 
of time, were homogenized in 0.25 m sucrose solu- 
tion and centrifuged for 1 hour at 105,000 X g. 
Three distinct fractions were separated—a float- 
ing layer, a residue layer consisting of nuclei, 
mitochondria and submicroscopic particles, and a 
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supernatant layer. Over the experimental period, a 
pronounced increase in esterified cholesterol and a 
more gradual and less significant increase in un- 
esterified cholesterol were observed in the floating 
layer and the residue fraction. There were no sig- 
nificant changes in either the esterified or un- 
esterified cholesterol in the supernatant layer. 
Further fractionation of the residue into nuclei, 
mitochondria, and submicroscopic particles was 
achieved by a modification of the differential 
centrifugation technique of Schnieder and Hoge- 
boom. The increase in cholesterol content of the 
residue was found to be distributed over the three 
particulate fractions, with the greatest increase 
occurring in the esterified cholesterol of the sub- 
microscopic particles. (This research has been 
supported by a grant from the USPHS.) 


543. Reactions of nitramide catalyzed by cell- 
free extracts of Pseudomonas stutzeri and 
Bacillus subtilis. M. B. ALLEN* AND Victor A. 
Nassar. Hopkins Marine Station of Stanford 
Univ., Pacific Grove, Calif., and Johns Hopkins 
Med. School, Baltimore, Md. 

Nitramide, NH2-NOs, is converted to nitrogen 
by cell-free extracts of Ps. stutzeri and of a thermo- 
philic denitrifying strain of B. subtilis. The experi- 
mental conditions are similar to those used for 
obtaining nitrogen from nitrite with the extracts. 
The bacteria are grown in 0.3% Difco yeast extract, 
0.5% KNO; at 25° and 55°C. respectively; extracts 
are prepared by alumina grinding or lysozyme 
lysis; gas production is measured manometrically 
at 30°C. in the presence of phosphate buffer and a 
suitable hydrogen donor, e.g. lactate, malate, or 
yeast extract. When the extracts are aged or 
diluted, so that they no longer produce gas from 
nitrite or nitramide, another reaction, the splitting 
of nitramide into nitrite (determined by the 
Griess-Ilosvay reaction) and hydroxylamine (de- 
termined by the hydroxamic acid reaction), may 
be observed. One mole of nitrite is formed for each 
mole of nitramide added, while with intact cells 
or fresh extracts both N atoms of nitramide appear 
as nitrogen. No ammonia is formed. Hydroxyl- 
amine is not converted to nitrite by the extracts. 
The optimum pu for nitramide splitting is ca 8.0. 
The enzyme or enzymes involved are not inacti- 
vated by dialysis. Nitramide splitting activity has 
also been found in extracts of EZ. coli, but is absent 
from those of S. faecalis, which does not reduce 
nitrates. (Supported by a research grant from the 
National Insts. of Health, PHS.) 


544. Serum tributyrinase IV. Studies on sub- 
strate specificity and ion activation. C. 
ALPER, P. P. Po_axkorr, JR. AND E. ALEXANDER 
(introduced by J. F. McCLenpon). Hahnemann 
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Med. College, Div. of Biological Chemistry, Phila- 

delphia, Pa. : 

The hydrolyzability of glycerides by the serum 
lipid-splitting enzymes increases with the number 
of fatty acid residues on the glyceride and is 
optimal with tripropionin, decreasing with the 
lengthening and shortening of the fatty acid chain. 
Glyceride emulsions are prepared in veronal buffer 
(pH 8.55) and activity is measured after incubation 
of substrate emulsion with serum for 1 hour. The 
glyceride splitting activity of serum is as follows: 
triacetin > diacetin > monoacetin, tripropionin > 
monopropionin, tributyrin > monobutyrin, mono- 
olein > triolein, tripropionin > tributyrin > tri- 
acetin > triolein. This behavior resembles the ac- 
tivity of the lipid splitting enzymes of liver more 
closely than it does that of pancreas. The activa- 
tion effect of Ca** on serum tributyrinase is typi- 
cal of other members of the alkaline earth group. 
The order of activity is Mg** > Ba** > Cat*. At 
a concentration of 0.012 mm/ml of serum Zn**, 
Cd**, and Cu** inhibit serum tributyrinase ac- 
tivity to the extent of 75%. Co**, Pb**, Hg**, and 
Cr** are only very slightly inhibitory at the same 
concentration. 


545. Chemopathology of hemoglobin synthe- 
sis in mice with a hereditary anemia. Kurt 
I. Atrman,* EvizaBetH R. RusseE.Li,* Kurt 
SALOMON AND JAMES K. Scort.* Depts. of Radi- 
ation Biology, Biochemistry, and Pharmacology of 
the Univ. of Rochester School of Medicine and 
Dentistry, Rochester, New York and from the 
Jackson Memorial Labs., Bar Harbor, Me. 
Hemoglobin synthesis was studied in a strain of 

mice in which hematopoiesis is interfered with by 

the W mutation resulting in a moderately or 
severely anemic genotype. In order to determine 
whether the normal rate of hemin and globin 
synthesis is altered in these anemic animals, 
hemoglobin synthesis was studied with the use of 
a-C'4-glycine over a period of time ranging from 

48 hours to 40 days after injection of the isotope. 

Mice, 2 to 4 months of age, were injected i.p. with 

2 uc of a-C'4-glycine per 100 gm body weight. The 

animals were sacrificed at varying time intervals 

and blood from 3-4 animals of identical genotype 
was pooled. Hemoglobin was isolated from the red 

blood cells and globin and protoporphyrin di- 

methyl ester were then prepared. The moderately 

anemic animals behaved like the normal animals 
with respect to the rate of hemin and globin syn- 
thesis. In the severely anemic animals, however, 
the slope of the C'‘-activity-time curve of proto- 
porphyrin is less steep than that of the moderately 
anemic and normal mice. In the severely anemic 
animals there is a definite lag period extending 
over the first 3 days after isotope administration 
during which the circulating protoporphyrin of 
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hemoglobin contains no measurable C'‘-activity, 
Inasmuch as globin synthesis in the severely 
anemic mice appears to proceed at essentially 
normal rates, it is suggested that one of the bio. 
chemical lesions resulting from the W mutation is 
localized in the chain of events leading to the 
synthesis of protoporphyrin from glycine. (This 
paper is based on work performed under contract 
with the United States Atomic Energy Commis. 
sion at the Univ. of Rochester Atomic Energy 
Project, Rochester, N. Y.) 


546. Separation of hemoglobin by paper 
chromatography. Marie A. ANDERSCH. Dept, 
of Medicine, Div. of Clinical Pathology, Univ. of 
Maryland School of Medicine, Baltimore. 

The separation of various hemoglobins into 
fractions has been investigated by means of paper 
chromatography. The hemoglobins, prepared by 
the procedure of Drabkin, from normal adult from 
cord blood, and from the blood of patients with 
Sickle Cell or Mediteranean Anemia, were sub- 
jected to one dimensional chromatography using 
solutions of sucrose or of various inorganic salts, 
pyridine, or a mixture of n-butanol (20 parts), 
glacial acetic acid (3 parts) and water (7.5 parts) 
as the developing solvent. Various combinations 
of these substances were then used for the two 
dimensional chromatography. The sucrose and the 
inorganic salts produced fingers of hemoglobin 
extending from the point of origin. Pyridine and 
the butanol-acetic acid, caused a separation of 
hemoglobin into two fractions, one which remained 
close to the point of origin and one which advanced 
with the solvent front. Two or more separate areas 
of hemoglobin were usually produced by two 
dimensional chromatography using various com- 
binations of the solvents. The most satisfactory 
separation into fractions was produced when 
sucrose or one of the inorganic salts was used for 
the first dimenion, followed by either pyridine or 
butanol-acetic acid for the second dimension. The 
behavior of all the hemoglobins was similar, al- 
though not identical. The results seem to indicate 
that each of the four hemoglobins consist of several 
closely related molecules which may be separated 
by paper chromatography. The relationship of any 
of the fractions to alkali resistant or to alkali 
labile hemoglobin has not yet been established. 


547. Pyridine nucleotides in higher plants. 
Davip G. ANDERSON (introduced by Eric E. 
Conn). Univ. of Chicago, Dept. of Biochemistry, 
Chicago, Iil. 

Early reports by von Euler and co-workers that 
only trace amounts of diphosphopyridine nucleo- 
tide (DPN) occur in photosynthesizing tissue de- 
pended on necessarily ill-defined systems of assay. 
In 1951, on the other hand, Whatley presented 
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evidence that DPN does not occur in green leaves 
although triphosphopyridine nucleotide (TPN) is 
present. Recent studies of Gibbs and Arnon have 
shown that a TPN dependent triose-phosphate 
dehydrogenase is present in the leaf. These facts 
appeared to indicate that TPN might have a pre- 
dominant role over DPN in such tissues. A re- 
investigation of the occurrence of pyridine nucleo- 
tides in higher plants has been made. Specific 
micromethods applicable to plant materials have 
been devised for both DPN and TPN. The ulti- 
mate criteria for the identification of these sub- 
stances rested on the use of specific enzymes, com- 
bined with determinations of absorption spectra. 
The TPN content of different plant sources varies 
considerably but is of the order of magnitude of 
1 to 10 wg/gm of fresh weight. In addition, it has 
been possible to show that, contrary to previous 
reports, DPN is present in appreciable quantity in 
green leaves (as well as in other plant tissues). 
The DPN content of the leaves investigated was 
usually equal to or greater than the TPN content. 
The significance of these findings will be discussed. 


48. Dietary fat and serum cholesterol. JosEPH 
T. ANDERSON AND ANCEL Keys. Lab. of Physio- 
logical Hygiene, Univ. of Minnesota, Minne- 
apolis, and Mental Health Research Lab., State of 
Minnesota, Hastings. 

The serum cholesterol concentration was studied 
in paired subjects who were fed high fat and moder- 
ate fat diets for a period of 32 weeks. The subjects 
were 26 physically healthy male schizophrenic 
patients between the ages of 27 and 46. They were 
paired on the basis of mental diagnosis, age, rela- 
tive body weight and habitual activity and were 
divided into two matched groups. A high fat diet 
provided 140 gm of fat and a moderate fat diet 
contained half as much (70 gm). In each case the 
fat was derived 90% from animal and 10% from 
vegetable sources. Both diets contained about 
3400 Cal, 110 gm protein and 0.7 gm cholesterol. 
One group changed from high fat to moderate fat 
diet and in 4 weeks there was a mean decrease of 
21 mg cholesterol per 100 ml serum. At the same 
time the other group changed from moderate fat 
to high fat diet and exhibited a mean increase of 
27 mg of cholesterol per 100 ml serum. Statistical 
analysis showed that these results would occur by 
chance in less than 1 in 1000 experiments. Con- 
tinued subsistence on these controlled diets for 32 
weeks caused no significant further change and the 
difference of the cholesterol values on the moder- 
ate fat diet, as compared with those on the high 
fat diet, was maintained. 


49. On the cyclitol oxidizing enzyme system 
of Acetobacter suboxydans. LAURENS ANDER- 
80N, Kenxicnt Tomita, PETER Kussi Anp 8. 
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Kirkwoop (introduced by E. B. Hart). Dept. 

of Biochemistry, Univ. of Wisconsin, Madison. 

Eleven cyclitols and cyclitol derivatives were 
tested for susceptibility to oxidation by washed, 


resting cells of Acetobacter suborydans with the 


results listed. The first figure after each compound 
is the oxygen uptake (atoms per mole substrate) 
predicted from the specificity rules of Magasanik, 
Franzl and Chargaff (J. Am. Chem. Soc. 74: 2618, 
1952). The second figure is the observed value. 
muco-Inositol—2, 2.27; sequoyitol—l, complete 
oxidation not yet achieved; scyllo-inosamine-4—0, 
0; pL-myo-inosamine-4—0.5, 0.42; N-acetyl-p1- 
myo-inosamine-4—0.5, 0.69; dihydroconduritol—1, 
1.11; allo-inositol—2 1, 0; pt-epi-inosamine-2—0.5, 
0; N-acetyl-pL-epi-inosamine-2—0.5, 0; conduritol 
—?, 1.06; myo-inosamine-2—?, 0. These data show 
that a simple definition of steric requirements is 
not sufficient for predicting whether a cyclitol will 
be oxidized by the bacterium. Nevertheless, it is 
felt that all observations are compatible with 
Chargaff’s theory regarding the groups which are 
involved in the binding of the substrate to the 
enzyme. The cyclitol enzyme apparently does not 
have oxidase activity for amino groups, since 
myo-inosamine-2 is inert. All the compounds which 
were not oxidized were tried in combination with 
myo-inositol, but the oxidation of the latter was 
neither inhibited nor activated. Experiments with 
a cell free oxidase preparation showed that the 
cyclitol enzyme is not responsible for the oxidation 
of 1,2 cis, 3 cis-cyclohexanetriol, which has been 
regarded as an anomaly. The triol enzyme is 
probably not identical with any of the previously 
recognized Acetobacter enzymes. 


550. Determination of urinary oxalate. JAMES 
C. ANDREWS AND RoBeErrt E. Simpson.* Dept. of 
Biological Chemistry and Nutrition, Univ. of 
North Carolina School of Medicine, Chapel Hill. 
Studies of the determination of urinary oxalate 

led to the following conclusions: Continuous ether 

extraction of acidified urine for not less than 18 

hours at about pH | gives quantitative recovery of 

oxalic acid and causes partial hydrolysis of 
oxaluric acid. For this reason it is necessary to 
make the determination include total oxalic acid 

(free oxalic plus oxaluric) by means of a short 

period of preliminary heating of the acidified 

urine. An accurate differentiation between free 
oxalic acid and oxaluric acid must be sought by 
methods involving milder conditions. The ether 
used for the extraction must be freed and kept free 
from ether peroxides, otherwise loss of oxalic acid 
by oxidation occurs. After extraction is complete 
the ether is evaporated and the resulting aqueous 
solution of oxalic acid is brought to px 4 for pre- 
cipitation of calcium oxalate. Some previously 
published methods have carried out this precipi- 
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tation at pH 6 and above. However, ether extrac- 
tion also carries other reducing agents besides 
oxalic acid from the urine. Precipitation of calcium 
oxalate at pH 6 also permits precipitation of 
amorphous calcium phosphate which adsorbs other 
reducing agents and produces high results. Using 
the conditions as outlined above satisfactorily, 
accurate recoveries of total oxalic acid have been 
obtained. 


551. Generality of stepwise protein synthesis. 
CHRISTIAN B: ANFINSEN AND MARTIN FLAvVIN.* 
Lab. of Cellular Physiology, Natl. Heart Inst., 
Bethesda, Md. 

Previous studies (J. Biol. Chem. 199: 25, 1952) 
have demonstrated that alanine, aspartic acid or 
glutamic acid residues have different specific 
radioactivities when isolated from different struc- 
tural areas of ovalbumin preparations containing 
one of these amino acids labeled with C'*. These 
studies suggest an hypothesis of stepwise protein 
synthesis in which the metabolic history of a given 
amino acid residue in the protein fabric is different 
from that of other similar residues elsewhere in 
the structure. These data do not support a com- 
plete template synthesis for this protein but rather 
a mechanism involving peptide intermediates. 
Similar experiments have now been performed on 
3-C'4-phenylalanine labeled ribonuclease, pre- 
pared by beef pancreas slice incubation and puri- 
fied by combined IRC-50 chromatography and re- 
crystallization. Pepsin digestion of this protein 
yields a mixture of approximately 13-15 peptides 
averaging 8 amino acids per chain and capable of 
fair resolution by filter paper electrophoresis and 
paper chromatography. Two of the peptides which 
have been purified contain one phenylalanine 
residue apiece of the 3 molecules of phenylalanine 
in ribonuclease. Following acid hydrolysis of these 
two fragments of the protein chain, phenylalanine 
was isolated either by preparative paper chroma- 
tography or by isolation of phenylethylamine re- 
sulting from S. faecalis decarboxylase treatment. 
The specific radioactivities of the two geographi- 
cally different phenylalanines differed by a ratio 
of 2:1. These data, therefore, agree with those 
obtained for ovalbumin and suggest that a step- 
wise synthetic process may be a general mechanism 
for protein synthesis. 


552. Reversal of the inhibitory activity of 
diethyl riboflavin in rats by the adminis- 
tration of riboflavin. H. V. Aprosntan, J. P. 
LamBooy AND M.M. Aposa#ian (introduced by 
J. R. Mururn). Dept. of Physiology and Vital 
Economics, Univ. of Rochester School of Medi- 
cine and Dentistry, Rochester, N. Y. 

Diethy] riboflavin inhibits the growth of young 
rats by antagonizing riboflavin. The average net 
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growth (30 gm) of young rats receiving 2 mg ply 
300 ug; 1.5 mg plus 225 ug; 1.0 mg plus 150 ug; or 0; 
mg plus 75 yg of diethyl riboflavin and riboflavin, 
respectively, was inhibited 46% when compured to 
the net growth (55 gm) of rats receiving 300 yg 
riboflavin. When the average net growth (30 gm) 
of rats receiving the particular doses of diethy! 
riboflavin and riboflavin is compared to the net 
growth (0 gm) of rats receiving 2 mg diethy] ribo. 
flavin and to the net growth (55 gm) of rats receiv. 
ing 300 ug riboflavin, there is a 54% reversal of the 
inhibitory activity of diethyl riboflavin. The 
constancy of the ratio of inhibitor to vitamin for 
54% reversal indicates that the inhibition is 
competitive. 


553. Rhodanese and desulfhydrase. R. \. 
ARCHIBALD AND HELEN Gorpon.* Hosp. of 
Rockefeller Inst. for Med. Research, New York 
City. 

Partial purification of rat liver rhodanese has 
been achieved by acetone and isoelectric precipita- 
tion in the presence of excess thiosulfate. The 
enzyme is not precipitated from aqueous solution 
by }4 volumeof acetone at 0°C. but is precipitated 
without loss of activity by 1 volume. It is not 
precipitated from aqueous solution at pH 4.5 but 
is at 3.7. The liberation of H2S from interaction of 
cysteine and thiosulfate (Steramann, A. J. Soc. 
Chem. Ind. 64: 119, 1945) has been found to be 
maximal at pH’s 7.0 and 2.0 and much lower at 
intermediate values and below pH 2.0. Small 
amounts of desulfhydrase have been measured in 
Conway units by a modification of the Almy pro- 
cedure (J. Am. Chem. Soc. 47: 1381, 1925) for the 
determination of HS. 2 to 25 ug of H2S can be de- 
termined quantitatively after microdiffusion from 
neutral solution (enzyme reaction mixture) to the 
outer compartment which contains 3 cc N/l0 
NaOH with 0.03% ethylenediamine tetraacetate. 
After 30 min, catalysis by enzyme in the inner 
compartment is stopped by the addition of 1 cc 
concentrated H;PO, through a grease-plugged 
hole in the cover plate. The last traces of H.S are 
thus caused to diffuse into the outer compart nent. 
After 15 min, its contents are transferred to 4 
stoppered, 5 ce cuvette. Acid solutions of ferric 
chloride and para-amino dimethylaniline, »dded 
separately by Almy can be mixed safely ‘or at 
least 48 hr before use. The mixture is added ‘0 the 
diffused H.S to yield methylene blue. 


554. Metabolism of N-ethylglycocyamine. \[A8- 
vin D. Armstrona. Lab. for the Study of H:redi- 
tary and Metabolic Disorders, Salt Lake City; 
Utah. 

N-Ethylglycocyamine (‘ethylereatine’) wa~ pre- 
pared by the reaction of ethylglycine with «yan- 
amide. The initial product was shown to be a vom- 
plex containing a molecule each of ethylglycine 
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and ethylereatine. The complex was treated with 
cone NH,OH to yield ethylereatine hydrate. 
Ethylcreatine is similar to creatine in its physical, 
chemical, and physiological properties; it was 
converted to ethylereatinine which is similar to 
creatinine and gives an equivalent amount of color 
in the Jaffé reaction. The homologs were separated 
by paper chromatography, using sec- or iso- 
butanol/water as solvent pairs; the paper strips 
were heated at 100°, then developed with NaOH 
and picrie acid. Ethylereatine showed no acute or 
chronic toxicity when administered to young or 
mature albino rats nor was there any sign of im- 
pairment of muscle functioning. Large single doses 
(oral or intraperitoneal) were promptly excreted. 
There was little difference in the retention of 
ethylcreatine and creatine. An amount of ethyl- 
creatine double the amount of endogenous creati- 
nine excreted daily was administered to young 
rats for 44 days. Ethylereatine, creatine, ethy]- 
creatinine and creatinine were excreted, and after 
44 days about 14 of the creatinine excreted was 
ethylereatinine. Ethylereatine was withdrawn 
from the diet and ethylcreatinine continued to 
appear in the urine in decreasing amounts. Ethyl- 
creatinine could still be detected in the urine 37 
days after the ethylecreatine administratiom was 
stopped. These results suggest that N-ethyl- 
glycocyamine (ethylereatine), a homolog of crea- 
tine, is absorbed by rats and that it is utilized by 
their tissues in place of creatine. 


555. Metabolism of phenylalanine. Marvin D. 
Armstrona. Lab. for the Study of Hereditary and 
Metabolic Disorders. Salt Lake City, Utah. 
Experiments directed at establishing the mecha- 

nism for the oxidation of phenylalanine to tyrosine 

have been continued with rats in growth experi- 
ments and rat liver extracts for enzyme experi- 
ments. They were designed to explore the possi- 
bility that phenylpyruvic acid or a derivative of 
it might be an intermediate in the oxidation. 

Growth studies were conducted to establish the 

minimum dietary levels of L-phenylalanine neces- 

sary for optimal growth under various conditions. 

With L-phenylalanine alone, 1.2% gave optimal 

growth; with an excess of L-tyrosine (1.0%) 0.6% 

of L-phenylalanine was sufficient. Thus, it might 

have been expected that in a diet containing 0.6% 

phenylalanine, 0.7% tyrosine would be necessary 

for optimal growth. It was found that 0.4% was 
adequate under these conditions. One interpreta- 
tion of the loss of availability of almost half the 

Pheirylalanine in the process of conversion to 

tyrosine is that an intermediate in the formation 

of tyrosine from phenylalanine also is an inter- 

Mediate in its further degradation; tyrosine 

is metabolized through p-hydroxyphenylpyruvic 

acid, so the pathway, phenylalanine — pheny!l- 
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pyruvic acid — p-hydroxyphenylpyruvic acid — 
either tyrosine or further oxidation, appears pos- 
sible. However, attempts to show an influence of 
pyridoxine on the ability of the whole animal to 
form tyrosine from phenylalanine have given 
negative results, and pyridoxal phosphate does not 
activate the liver system in vitro. The effect of 
various dietary regimens upon the activity of the 
crude liver system will be discussed. 


556. In vitro loss of calcium from plasma of 
whole blood. W. D. Armstrona AND LEON 
SinGceR.* Dept. of Physiological Chemistry, Univ. 
of Minnesota, Minneapolis. 

The calcium concentration of plasma separated 
from heparinized canine whole blood has been ob- 
served to decrease up to 23% when whole blood is 
allowed to stand in the refrigerator for 24 hr or 
longer, whereas, the calcium concentration of 
whole blood or of separated plasma is not altered 
under the same conditions. In an attempt to de- 
termine the mechanism involved in the loss of 
calcium from plasma of whole blood, studies have 
been conducted to determine the influence of car- 
bon dioxide loss, glycolysis inhibition, inhibition 
of the cytochrome systems, increased glucose 
levels, altered pH, and bacterial contamination. 
Closely controlled time studies have shown that 
the carbon dioxide content, adsorption to glass- 
ware, bacterial contamination and altered pH do 
not appear to be involved. The effects of glycolysis 
and respiratory inhibition by monoiodoacetate 
and sodium azide have not been established al- 
though one preliminary experiment has given 
results which indicate that monoiodoacetate re- 
sults in a more rapid loss of calcium than that 
shown by the controls; whereas, sodium azide had 
no effect. Contradictory to these results, added 
glucose appears to increase the rate of loss of 
calcium from plasma of whole blood in storage. 
Results of 9 experimental trials indicate that be- 
tween 76 to 100% of the calcium of plasma of whole 
blood is present 24 to 96 hr after withdrawal from 
the animal and that there is no definite relation 
between duration of individual investigations and 
loss of calcium. 


557. Role of choline in the oxidation of fatty 
acids by the isolated liver. CAMILLO ARTOM. 
Dept. of Biochemistry, Bowman Gray School of 
Medicine, Winston-Salem, N.C. 

Liver slices of rats previously maintained on 
different diets were incubated for 3 hr in air, with 
added sodium stearate-1-C' or palmitate-1-C™. 
The COs produced during the incubation was 
trapped in NaOH, precipitated as BaCOs, and its 
radioactivity determined. The livers of rats on a 
choline deficient diet (5% casein with 1% guanido- 
acetic acid) produced less C!“O, than the livers of 
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rats on astock diet, or on a low protein diet supple- 
mented with choline. High values of isotopic CO2z 
production were generally observed with the livers 
of choline-deficient rats which had been injected 
with choline shortly before death. Similar results 
were obtained with crude homogenates where cell 
membranes are disrupted, as well as with washed 
particles where differences in the fat content of the 
tissue had been eliminated. Since in vitro addition 
of choline (0.003-0.015 m) did not restore the 
ability of the choline deficient livers to produce 
CO, at a rapid rate, it is suggested that the en- 
hancement of fatty acid oxidation is due not to 
free choline, but to some substances formed from 
choline in vivo. These results are believed to be of 
interest for the interpretation of the lipotropic 
action of choline and choline precursors. (Aided 
by the U.S. Atomic Energy Commission Contract 
No. AT-(40-1)-288-Title IT.) 


558. Guanine/adenine ratios in desoxypen- 
tosenucleic acid (DNA) of various cancerous 
and noncancerous human tissues. Isaac 
Asimov AND Rose R. Simon (introduced by 
BurnHaM 8. WALKER). Dept. of Biochemistry, 
Boston Univ. School of Medicine, Boston, Mass. 
The guanine/adenine ratios of various human 

tissues were determined by: a) homogenizing and 

lyophilizing the tissue sample; 6) washing with 
saline-citrate buffer to inhibit desoxyribonuclease 
activity and to remove pentosenucleic acid; c) ex- 
tracting DNA with 10% saline in the cold; d) pre- 
cipitating DNA with 95% alcohol, redissolving in 
saline and reprecipitating with alcohol; e) dis- 
solving the DNA in water and hydrolyzing it with 
methanolic-HCl; f) separating the free purines by 
paper chromatography with butyl alcohol as the 
moving solvent, eluting it with N/10 HCl and 
estimating it spectrophotometrically. The com- 
pleteness of purine hydrolysis in step e was esti- 
mated by determining the phosphorus content of 
the hydrolysate and calculating the theoretical 
purine content by assuming equimolar distribu- 
tion of adenine, guanine, cytosine, and thymine. 

Hydrolysis proved to average more than 90% 

complete. Six samples of noncancerous tissue from 

colon, kidney, spleen and muscle were so treated. 

The guanine/adenine ratio averaged 0.77. Eight 

samples of carcinomas and sarcomas were similarly 

treated, and the equivalent ratio averaged 0.79. 

(For comparison, five samples of normal hamster 

tissues, including testis, liver, and kidney, yielded 

an average ratio of 0.96, while pooled samples of 
four generations of a transplantable hamster 
sarcoma, harvested during logarithmic growth 

phase before necrosis occurred, averaged 0.93.) 

These results favor the conclusion that the differ- 

ence, if any, in the DNA of cancerous as compared 
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with normal tissues does not rest with variations 
in purine distribution. 


559. Oxidation of L-glutamie acid, by hear 
homogenates. JORGE AWAPARA. Univ. of Texas, 
M. D. Anderson Hosp. for Cancer Research, 
Houston. 

The addition of t-glutamic acid to heart homo. 
genates fortified with ATP and DPN resulted in 
significant uptake of oxygen but no ammonia 
was formed. Semicarbazide was found to inhibit 
the reaction almost completely. The absence of 
ammonia and the inhibition caused by semi- 
carbazide indicated that tw-glutamic dehydro. 
genase was not involved in this reaction and the 
oxidation of t-glutamate had to be attributed to 
some other enzyme system. Further work revealed 
that i-glutamic acid transaminates with endoge- 
nous oxalacetic acid, thus giving rise to aspartic 
and a-ketoglutaric acids. The latter, in all prob- 
ability, oxidizes by way of the Krebs’ cycle to 
give rise to oxalacetic acid which can transaminate 
again. The formation of aspartic acid was demon- 
strated in every instance by means of paper 
chromatography. Fluoroacetate inhibits the reac- 
tion when used in large amounts; inasmuch as the 
above postulated mechanism by-passes the citric 
acid stage of the cycle it was reasonable to assume 
that fluoroacetate may inhibit the oxidation of 
glutamic acid by removing oxalacetic acid. Ex- 
periments carried out in vivo have indicated that 
the administration of nonlethal doses of fluoro- 
acetate resulted in a substantial decrease in the 
concentration of glutamine, glutamic acid and 
aspartic acid in the heart, while citric acid ac- 
cumulated. The mechanism responsible for this 
change is not clear. The total free amino acid 
nitrogen of heart is reduced by about 50% 3 hr 
after the injection of a nonlethal dose of fluoro- 
acetate. This would indicate that actual deamina- 
tion may take place, and that the carbon residue 
of the decarboxylic amino acids may be utilized 
for citrate formation. Further work on the action 
of fluoroacetate on amino acid metabolism is in 
progress. 


560. Preparation and properties of phospho- 
ribiosomerase. BERNARD AXELROD AND Ji OSIE 
Jana.* Western Regional Research Lab., and 
Bureau of Agricultural and Industrial Chemistry, 
U.S. Dept. of Agriculture, Albany, Calif. 
Crude and partially purified extracts of alfalfa 

leaves (as previously reported for certain other 

species) possess the ability to transform ribose-5- 
phosphate to the corresponding ketose, and thence 
to triose phosphate and sedoheptulose phosphate. 

Such extracts have now been fractionated to vield 

a highly active phosphoriboisomerase preparation, 

having the ability to convert 2.7 mm of ribose-5- 
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phosphate to the ketose per minute per milligram 
protein nitrogen. The enzyme has a sharp pH 
optimum at 7.0, and is unstable below px 4.0 and 
above pH 8.0. The preparation forms neither 
heptulose phosphate nor triose phosphate. The 
inhibition of sedoheptulose formation by p-chloro- 
mercuribenzoate, previously observed with un- 
fractionated preparations, may be due to the 
phosphoriboisomerase step, since the present en- 
zyme is susceptible to this reagent. 


361. Metabolism of adrenal cortical hormones 
in the isolated perfused rat liver. LEONARD 
R. AXELROD* AND Lron L. MiuuEr. Depts. of 
Radiation Biology and Biochemistry, School of 
Medicine and Dentistry, Univ. of Rochester, 
Rochester, N. H. 

Using the isolated perfused rat liver (MILLER, 
L. L. et al. J. Exp. Med. 94: 431, 1951) and the 
analytical techniques of Zaffaroni (Science 111: 
1950; J. Biol. Chem. 188: 1951) and Axelrod (Federa- 
tion Proc. 11: 1952; J. Biol. Chem. in press) it has 
been found that the normal liver can effect the 
following reactions during the perfusion of corti- 
sone, hydrocortisone and desoxycorticosterone: 
a) oxidation with the introduction of Ci, hydroxyl 
and Cy; hydroxyl groups in the steroid molecule; 
b) oxidation of the C2, 2 sidechain to a Ci keto 
steroid with a C,; keto and/or C;, hydroxyl group; 
c) reduction of the A‘-a-8 unsaturated ketone to 
3(@) and 3(8) hydroxyl groups; d) reduction of 
the C:, keto group in cortisone to the C,; hydroxyl 
group of hydrocortisone. This reaction is ap- 
parently not reversible in the liver since perfusion 
of hydrocortisone does not yield detectable 
amounts of cortisone. Each compound isolated 
from the liver, bile, and perfused blood was identi- 
fied by means of chromatographic positions; by 
mixed chromatograms with authentic compounds; 
by reaction of functional groups with a variety 
of reagents in spot tests; by formation of the ace- 
tate when possible and its chromatography; by 
ultraviolet absorption spectra of each compound 
in methanol; and by spectra of the sulfuric acid 
chromogen of the free compound and its acetate. 


62. Diet and ergothioneine of the blood. 
Rosert C. BALDRIDGE* AND Howarp B. Lewis. 
Dept. of Biological Chemistry, Univ. of Michigan, 
Ann Arbor. 

The Hunter method has been modified to permit 
the determination of ergothioneine in the presence 
of histidine. Application of this modified method 
to the determination of ergothioneine in the blood 
of rabbits revealed a 4- to 6-fold increase therein 
during 8 to 10 wk following caging and diet control. 
The diet fed consisted of oats and cabbage. When 
tat chow (Rockland) was fed, a smaller increase 
in blood levels was observed. In contrast there was 
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a decrease in the blood levels of a rabbit fed a puri- 
fied (20% casein) diet. Estimates of the concentra- 
tions of ergothioneine obtained by paper chroma- 
tography of suitable aliquots of blood filtrates 
were in agreement with the values obtained by the 
colorimetric procedure. As no ergothioneine was 
detected in extracts of the natural foodstuffs fed, 
it is not believed that the ergothioneine of the 
blood was derived from the diet per se. The nature 
of the stimulus to the incorporation of ergothi- 
oneine into the erythrocytes is not apparent, but 
it is believed that the analytical and chromato- 
graphic data obtained establish that oats and 
cabbage constitute an ergothioneinogenic diet for 
the rabbit. No ergothioneine (less than 1 mg %) 
was detected in the blood of white rats fed natural 
(ground oats or corn) or casein diets for several 
weeks. 


563. Carboxypeptidases and carboxypeptidase 
inhibitors in normal and tumor-bearing 
animals. JoHN C. BALLIN* AND RoBeErT N. 
FeInsTEIN. USAF Radiation Lab. and Depts. of 
Pharmacology and Biochemistry, Univ. of Chicago, 
Chicago, Ill. 

Investigations on carboxypeptidase have re- 
vealed this enzyme to be present in two forms of 
most normal animal tissues. One form, which we 
have designated as carboxypeptidase a (CPa), 
requires cysteine for activity, and the other form, 
designated as carboxypeptidase b (CPb), is in- 
hibited by cysteine. A naturally occurring in vivo 
inhibitor of CPa (CPalI) is also present in most 
tissues. No natural CPbI has been detected. The 
enzymes and inhibitor are separated by high speed 
centrifugation (18,000 G) of tissue homogenates 
the enzymes appearing in the supernatant and the 
inhibitor in the precipitate. CPa and CPb are 
present in small amounts in blood plasma. CPal 
is present in high concentration in white blood 
cells. However, in neither the supernatant nor 
precipitate fractions of six types of mouse’and rat 
tumors could the enzymes or inhibitor be detected. 
Appreciable amounts of CPalI was found in the 
ascitic fluid of the Ehrlich and Gardner mouse 
tumors. This is the only instance in which this 
inhibitor has been found in a cell-free, nonparticu- 
late, fraction. Further, the blood cells of tumor- 
bearing rats showed a marked decrease in CPal. 
This decrease in blood cell CPaI becomes ap- 
parent within 2 days after implantation of the 
tumor, and by 1 wk the inhibitor has nearly dis- 
appeared. Within 1 day after surgical extirpation 
of the tumor, the CPal titer begins to rise and 
reaches normal levels within 4 days. 


564. Enzymatic carboxylation of phospho- 
enolpyruvate to oxalacetate. Rosert S. 
semeciannm | CuatrE M. GREINER* AND JAMES 
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Bonner. Kerckhoff Labs., California Inst. of 

Technology, Pasadena. 

An enzyme has been found in purified dialyzed 
extracts of spinach leaves which catalyzes the 
formation of oxalacetate from phosphoenol- 
pyruvate (PEP) and CO, with the liberation of 
inorganic phosphate. Pyruvate alone or pyruvate 
plus an equimolar concentration of adenosine 
triphosphate is essentially inactive. The reaction 
thus differs from the Wood-Werkman reaction in 
which Utter and Wood (Advances in Enzymol. 
12: 41, 1952 p. 57) have shown that ATP plus 
pyruvate is required and that PEP is inactive. 
The existence of the PEP carboxylation reaction 
was originally detected by the increased rate of 
inorganic phosphate liberation from PEP in the 
presence of COs. Enzyme activity was, however, 
usually assayed by decarboxylation of oxalacetate 
formed and measurement of the C'*O, liberated. 
Incubation of a standard reaction mixture at 
37°C. for 1000 sec resulted in the formation of 
approximately 0.6 wmoles of oxalacetate and the 
liberation of 1.0 uwmoles of inorganic phosphate. 
The standard reaction mixture contained 0.1 ml 
enzyme, 20 uwmoles glutathione, 6 wmoles PEP, 
60 wmoles tris(hydroxymethyl)aminomethane, 20 
pmoles MgSO,, and 1.8 wmoles C'4-labeled sodium 
bicarbonate in a total volume of 1.4 ml. Identifica- 
tion of the carboxylation product as oxalacetate 
was made by the recrystallization to constant ac- 
tivity of the 2,4-dinitrophenylhydrazone formed 
in the presence of carrier oxalacetate. Evidence 
that the C'*O, fixed is in the beta carboxyl of 
oxalacetate is provided by the oxalacetate-specific 
decarboxylation procedure of Krebs (Biochem. J. 
36: 303, 1942). 


565. Ion exchange analysis of carbohydrate 
intermediates. Grant R. Bartierr. Scripps 
Metabolic Clinic, La Jolla, Calif. 

The isolation of small amounts of high purity 
glycolysis intermediates for identification and C4 
radioassay is a desideratum of certain types of 
metabolism experiments. Existing methods are 
inadequate. Ion exchange resins have already 
proved useful for separating nucleotides and re- 
lated products (Coun. J. Am. Chem. Soc. 72: 
1471, 1950) and amino acids (MooreE ANp STEIN. 
J. Biol. Chem. 192: 663, 1951). This technique has 
been extended to give a resolution of some of the 
principal carbohydrate derivatives found in tissue 
extracts. Using a Dowex-1-Cl column (0.8 sq cm x 
10 cm), flow rate 3 ml/min, the following elution 
pattern was obtained with increasing molarities 
of HCl: 0.003—adenylic monophosphate—mixed 
hexose monophosphates, 0.01—monophosphoglyc- 
erate, 0.02—adenylic diphosphate, 0.04—fructose 
diphosphate, 0.06—mixed adenylic triphosphate 
and 2,3-diphosphoglycerate. The 0.06 fraction is 
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resolved by hydrolysing for 20 min at 100°C, jp 
0.1 Nn HCl, and after rechromatographing, :denine 
is recovered at 0.001, ribose-5-phosphate st 0.003 
and unchanged DPG at 0.06. The hexose mono. 
phosphates can be disjoined as follows. The glu. 
cose-l-phosphate is hydrolyzed for 20 min jin 
0.1 n HCl at 100°C. Free hexose will not attach 
to the resin. The unhydrolysed fructose and 
glucose-6-phosphates are then split with intestinal 
phosphatase and individually retrieved as borate 
complexes on Dowex-1 (KuyYM AND ZILL. ./. An, 
Chem. Soc. 74: 2090, 1952). At least 90% recoveries 
were obtained from a mixture of 10 micromoles 
each of the above compounds. 


566. Effects of growth hormone and testos- 
terone propionate on rates of protein 
degradation and protein loss. Pavu JD. 
Barrett, Edsel B. Ford Inst. for Med. Research, 
Henry Ford Hosp., Detroit, Mich. 

Extension of studies on the mechanism of nitro- 
gen storage (Federation Proc. 11: 184, 1952) to 
include measurements of rates of protein degrada- 
tion and protein loss in fasting adult female dogs 
and in such animals treated with anterior pituitary 
growth hormone or testosterone propionate form 
the basis of the present report. Following the 
feeding of N™ labeled glycine rates of excretion of 
the isotope in the total urinary nitrogen were 
determined and calculations made as described 
by Hoberman (J. Biol. Chem. 188: 797, 1951). 
Rates of protein degradation in two fasting adult 
female dogs were found to be, respectively, 10!) 
and 7.2 X 10°%/hour and rates of protein loss 
2.3 and 2.2 x 10°%/hour. Treatment of these ani- 
mals with small daily doses of anterior pituitary 
growth hormone during the period of fasting re- 
duced the rates of protein degradation to 8) 
and 6.1 X 10°%/hour, respectively. The specific 
rate of protein loss was not consistently altered, 
for it increased to 3 X 10-%/hour in the first dog 
and decreased to 1.5 X 10-*/hour in the second 
animal. In experiments in which the same «animals 
were fasted and treated with testosterone propi- 
onate rates of protein degradation were calculated 
to be respectively 8 and 8.6 X 10-%/hour and 
specific rates of protein loss 2.5 and 23 
X 10-*/hour. Results of additional studies in 
progress will be presented and discussed. 


567. Fractionation of desoxyribonucleopro- 


teins of cell nuclei. Jay Barton II _intro- 

duced by Cuartes R. Dawson). Zoolog: Dept. 

Columbia Univ., New York City. 

The separation of the desoxyribonucleop teins 
of the cell nucleus into at least two major frictions 
may be accomplished in two ways. a) By digestion 
of isolated nuclei with DNase, a part of the DNA 
can be removed (Biol. Bull. 103: 3, 1952). The 
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remainder is resistant to removal by the enzyme 
until the basic proteins have been removed in 
cold 0.2 N HCl. The resistant DNA may be re- 
move’ as a nucleoprotein complex. It is stable 
to repeated precipitations in sat. ammonium 
sulfate. b) By extraction of isolated nuclei with 
strony NaCl solutions, DNA and protein may be 
removed in solution. Part of the DNA remains 
unextracted. This fraction may be removed by 
homogenization in pH 7 phosphate buffer. A 
nucleoprotein complex is again obtained whose 
properties are very similar to that isolated by 
method a. These experiments serve to distinguish 
between the widely studied nucleoprotein complex 
soluble and dissociated in strong salt solutions and 
a complex insoluble and undissociated in strong 
salt solutions. Electronmicrographs show that the 
complexes isolated by method a and b are com- 
posed of spherical particles about 20 my in 
diameter. Analytical data are similar for both. 
The data may be interpreted in terms of the inter- 
molecular relationships among the protein and 
DNA components of the nucleus. Preliminary ex- 
periments on the water-soluble nucleoprotein 
complex extractable from nuclei indicate that it 
parallels the behavior of whole nuclei with regard 
to digestion by DNase and extraction by NaCl. 


568. Effect of scurvy and of L-histidine feed- 
ing on guinea pig tissue diamine oxidase. 
DanieEL H. Bastnskt AND Hsten-Greu Srp (in- 
troduced by Icre Macy Hoosier). Research 
lab., Children’s Fund of Michigan, Detroit. 
The possible involvement of histidine and 

histamine in diseases such as rheumatoid arthritis 

is suggested by observations of low urinary excre- 
tion of histidine in disease, and by the lowering 
of histaminase activity in experimental animals 
after adrenalectomy. Coupled with this is the 
histidinuria and the appearance of detectable 
amounts of amine oxidases in blood which ac- 
company pregnancy. Since the symptoms of 
theumatoid arthritis are relieved during preg- 
hancy, it is possible that these effects are related. 

Furthermore, reports on the involvement of as- 

corbic acid in histidine metabolism have appeared. 

To test possible relationships, guinea pigs were 

used in feeding experiments in which all the ani- 

mals were fed a scorbutogenic diet, one-half of 
them receiving an adequate supplement of 
ascorhie acid. Each group again was divided—one- 
half of the animals were not given further 
supplementation and the others were fed extra 

L-histidine. When scurvy developed, animals and 

their controls were sacrificed: the plasma was 

analyzed for histidine and tissues were assayed 
for diamine oxidase activity. The guinea pigs fed 

‘xtra L-histidine showed increased plasma content 

of the amino acid, with no difference between 
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scorbutic animals and their controls. Scurvy alone 
did not change the diamine oxidase activity of 
the tissues, but feeding u-histidine lowered en- 
zyme activity in tissues of both scorbutic and 
nonscorbutic animals. Parallel in vitro experi- 
ments with partially purified enzyme preparations 
will be discussed. 


569. Conjoint effects of pyridoxine deficiency 
and anterior pituitary growth hormone ad- 
ministration in the rat. J. R. Beaton,* 
J. Beare,* F. SmitH* ann E. W. McHenry. 
Dept. of Public Health Nutrition, Univ. of 
Toronto, Toronto, Canada. 

Pyridoxine deficiency and anterior pituitary 
growth hormone administration were studied con- 
jointly in young rats fed ad libitum and on a 
restricted food intake. If the animals received an 
ad libitum supply of food, growth hormone pro- 
moted increased body weight and nitrogen reten- 
tion in the pyridoxine-supplemented animals but 
not in the deficient ones. The hormone aggravated 
the effects of pyridoxine deficiency as demon- 
strated by an increased severity of acrodynia, a 
further elevation in fasting blood urea, and a 
further lowering in the liver content of total 
vitamin Bs. It is not possible at present to state 
whether or not the observed effects are specific for 
pyridoxine. It would appear that administration 
of growth hormone increased the requirement of 
the rat for this vitamin. External signs and bio- 
chemical evidence of deficiency were not observed 
in hypophysectomized rats deprived of pyridoxine. 


570. Amino acid composition of protein from 
the dysentery amoeba, Entamoeba histoly- 
tica. CHARLES E. BECKER AND QUENTIN M. 
GEIMAN (introduced by Harry G. Day). Dept. 
of Tropical Public Health, Harvard School of 
Public Health, Boston, Mass. 

As part of a study of the chemical composition 
and metabolism of Entamoeba histolytica, we have 
determined the amino acid composition of protein 
obtained from trophozoites, which are the active 
stage of the dysentery amoeba. The trophozoites 
were obtained from 24-hour perfusion jar cultures 
of E. histolytica (GEIMAN AND BECKER. Ann. 
New York Acad. Sc. in press). The amoebae were 
concentrated and washed by low-speed centrifuga- 
tion at 26°C. and then lysed by high-speed centrif- 
ugation at 4°C. The protein liberated from the 
lysed amoebae was precipitated with trichloracetic 
acid after the insoluble rice starch used in the 
cultures had been removed. This amoeba protein 
was purified and hydrolyzed. The amino acids in 
the hydrolysate were determined by chromatog- 
raphy on Dowex-50 (Moore AND Srein, J. Biol. 
Chem. 192: 663, 1951). The amino acid composition 
and the N and §S content of the amoeba protein 





176 


will be discussed together with the control pro- 
cedures which were used to check the purity of 
that protein. (This work was done under Contract 
No. DA-49-007-MD-113 between Harvard Univ. 
and the Armed Forces Epidemiological Board.) 


571. Radioactive estrogens in humans. 
CuarLes T. Beer,* Konrap DosrineR (de- 
ceased), MAXWELL LreiGgH ErpinorrF* Anp T. F. 
GALLAGHER. Sloan-Kettering Inst. for Cancer 
Research, Memorial Center, New York City. 
Estrone-16-C'* and 17§-estradiol-16-C', in 

tracer amount, were administered to human 

female subjects intravenously. The daily urinary 
radioactivity was measured and the conjugated 
urinary metabolites were hydrolyzed by two meth- 
ods: a) treatment with calf-spleen 8-glucuronidase 

followed by continuous ether extraction at pH 5 

and at pH 1; 6) refluxing for 44-hour with 5% 

v/v sulfuric acid followed by continuous extrac- 

tion with ether. After enzymatic treatment most 

of the radioactivity present in the urine was ether- 
extractable. After acid hydrolysis slightly more 
ether soluble radioactivity was obtained. The 
ether-soluble material obtained after both hy- 
drolytic procedure was separated into acidic, 
phenolic and neutral fractions by extraction from 
organic solvents with aqueous base. Following 
enzymatic hydrolysis most of the radioactivity 
was found in the phenolic fraction. Small but 
definite amounts of radioactivity consistently 
appeared in both the neutral and acidic fractions. 

After acidic hydrolysis there was a consistent 

increase of radioactivity in the acidic fraction 

with correspondingly less in the phenolic fraction. 

The amounts of radioactive estrone and estriol in 

the phenolic fractions have been determined by 

isotopic dilution. 


572. Metabolism of methyl 8-pyridyl ketone. 
W. T. Bener,* W. L. AntHony* anv O. H. 
GAEBLER. Edsel B. Ford Inst. for Med. Research, 
Henry Ford Hosp., Detroit, Mich. 

Continuing a study of the antimetabolite methyl 
B-pyridyl ketone, we have sought to establish the 
mode of detoxication of this substance by in vivo 
and in vitro experiments. In vivo administration 
of methyl 8-pyridyl ketone to a series of adult 
bitches resulted in a 20- to 30% recovery as in- 
creased urinary N!-methyl] nicotinamide, nicotinic 
acid and nicotinamide. An increase in urinary 
glucuronic acid was noted and was presumed 
evidence of methy] 8-pyridyl carbinol glucuronide 
excretion. Administration of the carbinol, how- 
ever, resulted in the same excretion pattern with 
a similar increase in urinary glucuronic acid. No 
free urinary ketone or carbinol could be detected. 
It is, therefore, doubtful that reduction to the 
carbinol is an important pathway in the detoxica- 
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tion of methyl 8-pyridyl ketone. The site of the 
in vivo metabolism of methyl 8-pyridyl ketone 
was studied in tissue slice experiments. Slices of 
canine kidney, liver and muscle were incubated 
with the ketone over a period of time. Liver and 
kidney rapidly metabolized the substance while 
muscle slices were entirely inactive. Similar 
studies involving canine plasma and red cells 
indicated that red cells were capable of metaboliz- 
ing the ketone while plasma was _ inactive. 
Homogenates of liver, kidney and muscle were 
also inactive. Iodoacetate inhibited the detoxica- 
tion in both liver and kidney while cyanide in- 
hibited detoxication by the kidney but had little 
effect upon this process in liver. 


573. Enzymatic acyl exchange between acety| 
CoA and 6-ketoacids leading to asymmetric 
labeling of acetoacetate. H. BEINERT* AnD 
P. G. Stansty. Inst. for Enzyme Research, Univ. 
of Wisconsin, Madison. 

The acetoacetate (AcAcO-) cleavage enzyme 
(E) catalyzes the condensation of 2 molecules of 
acetyl CoA (AcCoA) to AcAcO-. If AcCoA is 
labeled (Ac*CoA), the small amount of AcAc0- 
formed is symmetrically labeled. However, in 
presence of added AcAcO~, Ac*CoA gives rise to 
AcAcO~ labeled preferentially in the carboxyl 
half. The total amount of label incorporated is 
50 times as great as in absence of added AcAcO-. 
The ratio of label in >CO to that in —COOH de- 
creases from 1.0 to0.4.as the leve of added AcAc0™ 
increases. Both effects of added AcAcO™ (in- 
creased label and asymmetry) can be dupli- 
cated by higher 8-ketoacids (Cy > Cs > Ce > Cy). 
Labeled butyryl CoA, in presence only of both 
AcCoA and AcAcO-, gives rise to >CO labeled 
B-ketocaproate, indicating synthesis of a Cs from 
a C, acid. The production of asymmetrically 
labeled AcAcO- may be explained in terms of 
the relative rates of the following reactions 
catalyzed by E: a) E + Ac*CoA @ EAc*CoA; 
b) EAc*CoA + Ac*CoA @ EAc*Ac*CoA; ¢) 
EAc*Ac*CoA + AcAcO- = EAcAcCoA + 
Ac*Ac*O-; d) EAcAcCoA = EAcCoA + AcCoA. 
If reaction b proceeds more rapidly than reaction 
a, EAcCoA [see d] can react with Ac*CoA to form 
EAcAc*CoA. A mechanism based on the positional 
difference between C2 units as outlined above 
rather than on a difference in chemical reactivity 
probably accounts for asymmetrically labeled 
AcAcO~ arising during fatty acid oxidation. 


574. Evidence for heterogeneity in desoxy- 
ribonucleic acid metabolism. A .R0N 
BENDICH AND Percy J. RussE.u, Jr.* Sloan- 
Kettering Inst. for Cancer Research, New York 
City. 

Previous metabolic experiments with glycine 
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and adenine have indicated the existence, in rat 
tissues, of two pathways for the biosynthesis of 
DNA, and possibly of more than one type of 
DNA. To clarify this, a procedure has been de- 
veloped by which the DNAs of many organs of the 
rat have been separated into at least two fractions 
differing in solubility in 0.87% NaCl. Spleen, small 
intestine, kidney, pancreas, brain, testis and 
regenerating liver yielded two fractions, whereas 
normal adult liver gave but one. The ratio of the 
insoluble to the soluble fraction was found to vary 
for different organs. The incorporation and ap- 
parent retention of the isotope of C'‘-labeled 
formate in these fractions was studied. Evidence 
was obtained which indicates that the two DNA 
fractions are metabolically dissimilar in that the 
incorporation as well as the apparent retention of 
isotope in the bases of these fractions were differ- 
ent. It was also found that the individual bases of 
either of the fractions from a given organ were 
renewed at unequal rates and that the pattern of 
renewal varied markedly from organ to organ. The 
results suggest that there is not a uniform pattern 
of biosynthesis for the DNAs of all organs. 


55. Enzymatic removal of oxygen for 
polarography and related methods. RB5EIN- 
HOLD BENESCH AND RutH E. Benescu.* Dept. 
of Biochemistry, State Univ. of Iowa, Iowa City. 

A combination of the enzymes glucose oxidase 
and catalase can be used to remove oxygen for 
polarographic work. Commercial ‘Deoxygenase’ 
reinforced with beef liver catalase was used for 
this purpose. The solutions used for testing the 
enzyme were buffered with 0.05 m_ Britton- 
Robinson buffer and contained 0.1 m KCl or KNO; 
a supporting electrolyte. Glucose was added as 
the substrate to give a final concentration of 
0.3%. The final concentration of the enzymes was 
equivalent to 0.003% nitrogen. Under these condi- 
tions, oxygen was completely removed within 5 
min between pH 5.5 and 8.0. At a sensitivity of 
0.015 ua/mm, perfect base lines were recorded 
between 0 and —1.4 v versus the saturated calomel 
electrode even when the solutions were polaro- 
graphed in open vessels. With twice the enzyme 
concentration, it is possible to extend the pH 
range to 5.0 and 9.0, respectively. In the concen- 
trations used the enzymes had no effect on either 
the half wave potential or the diffusion current 
of acadmium wave (2.5 X,10~4 m). The enzymatic 
method is especially advantageous in situations 
where conventional methods for removing oxygen 
such as the passage of an inert gas are incon- 
Venient or harmful. Examples of such applications 
area) the polarography of minute volumes in open 
Vessels, b) amperometric titrations where de- 
gassing after each addition of titrant is obviated, 
and c) polarography of solutions containing pro- 
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teins where passage of an inert gas causes foaming 
and denaturation. The application of enzymatic 
oxygen removal to polarographic studies of the 
interaction between proteins and small molecules 
will be discussed. 


576. Vitamin By, and cobalt in cattle nutri- 
tion. OrvittE G. Bentiey,* \T. V. Hersu- 
BERGER* AND A. L. Moxon. Dept. of Animal 
Science,Ohio Agriculture Exper. Station, Wooster. 
The vitamin Bi: content of dried steer feces in- 

creased from an average of 142 to 960 myug/gm 

when a purified-type ration was supplemented 
with either alfalfa ash, a trace mineral mixture, or 
cobalt chloride. Vitamin Biz activity was measured 
microbiologically using Lactobacillus leichmannii. 
These same supplements increased the average 
daily gains 43% and the corn and cob meal con- 
sumption was about 25% greater than for the 
unsupplemented steers (basal). Single supple- 
ments of iron, manganese, and copper were not 
effective. The blood hemoglobin levels and the 
hematocrit index were essentially normal for all 
the steers. Thus, in these steers, the lack of ap- 
petite and poor growth was not accompanied by 
the anemia typical of chronic cobalt deficiency. 
The ration was composed of urea, cerelose, iodized 
salt, calcium carbonate, calcium phosphate, vita- 
min A-D oil, corn and cob meal, and a poor- 
quality, late-cut timothy hay. These results 
emphasize the importance of cobalt and/or vita- 
min By in ruminant metabolism and suggest that 
the poor performance of the basal steers was 
associated with reduced vitamin By2 synthesis in 
the rumen because of a lack of available cobalt. 

The results of feeding experiments designed to 

determine the biological availability of the vita- 

min Biz activity in the feces for the rat will be 
reported. 


577. Substances enhancing the activity of 
8-glucuronidase. PETER BERNFELD, HELEN 
C. BERNFELD* AND WILLIAM H. FisHMAN. Cancer 
?esearch and Cancer Control Unit, Tufts College 
Med. School, Boston, Mass. 

Purified 8-glucuronidase from calf spleen and 
liver has previously been shown to dissociate into 
inactive products; increasing the dilution of this 
enzyme resulted in a progressive decrease in 
specific enzyme activity. Desoxyribonucleic acid 
(DNA) and some of the products of its degradation 
had been found to restore the full activity of 
diluted 8-glucuronidase, i.e. to enhance the ac- 
tivity of this enzyme (Science 112: 653, 1950; 
Federation Proc. 11: 187, 1952). Further studies 
have demonstrated that the enhancement of 6- 
glucuronidase activity is not limited to DNA 
alone, but that a number of other substances 
produce an analogous effect. The increase in 





178 


enzyme activity caused by various concentrations 
of these substances was measured, and their 
potency determined by interpolation to that con- 
centration which increases the enzymic activity 
to one half of the maximum value. Chitosan 
(supplied by Dr. Roger Jeanloz), protamine, and 
crystalline bovine serum albumin have a potency 
even higher than that of DNA; crystalline chymo- 
trypsin and gelatin have a lesser potency. 
a,w-Polymethylenediamines also increase the ac- 
tivity of diluted 8-glucuronidase, in particular 
decamethylenediamine. Lysine and ornithine are 
much less effective than the corresponding di- 
amines cadaverine and putrescine; spermine and 
spermidine are less potent than the corresponding 
a,w-methylenediamines with the same number of 
carbon atoms. No compound without amino group 
or with only a single amino group per molecule 
has been found capable of enhancing the activity 
of 8-glucuronidase. 


578. Some factors in pyruvate and acetalde- 
hyde oxidation and acetylcholine synthesis 
in mammalian brain. JAMEes F. BERRY* AND 
Eimer Stotz. Dept. of Biochemistry, Univ. of 
Rochester School of Medicine, Rochester, N. Y. 
An acetone-dried powder of rat cerebral cortex 

was prepared and extracted with pH 7.0 phosphate 

buffer supplemented with KCl. Acetylcholine, as 
measured colorimetrically by Hestrin’s procedure 

(J. Biol. Chem. 180: 249, 1949), was synthesized 

in this system from choline, ATP, CoA, and ace- 

tate in the presence of Mg ions. Pyruvate or acetal- 
dehyde could be used instead of acetate if 
cocarboxylase were added. In addition, acetoin 
formation was demonstrated by the Voges- 
Proskauer reaction. If both acetate and pyruvate 
were included in the incubation medium, addition 
of acetaldehyde caused a proportional increase in 
the amounts of both acetylcholine and acetoin 
synthesized. In view of recent findings in bacterial 
systems that acetaldehyde may serve as a pre- 
cursor to acetyl-CoA, the increase in acetylcholine 
production is predictable. It would appear that 
here an aldehyde dehydrogenase system was 
coupled through CoA to the choline acetylase 
system. In this system it was also found that 
acetate added to the medium markedly improved 
acetoin synthesis as compared to controls where 
acetate was omitted. In addition, ATP and CoA 
were shown to improve acetoin synthesis. These 
observations suggest that acetyl-CoA might serve 
also in acetoin production as the C2-fragment 
which condenses with an acetaldehyde-enzyme 
complex or acetaldehyde-coenzyme complex 
postulated by Schweet (Phosphorus Metabolism. 

Baltimore: Johns Hopkins Press, 1951, vol. 1) 

to arise from pyruvate oxidation. It was found 

that if choline was replaced by phospherylcholine, 
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the synthesis of acetylcholine was significantly 
increased and under these conditions ATP was not 
necessary. Neither acetate nor CoA were indis. 
pensable to the success of acetylcholine synthesis, 
It would appear that with phosphorylcholine 4 
substrate, acetylation might occur without ac. 
tivation of an acetyl precursor. 


579. Comparison of physical and metabolic 
estimates of (active protoplasmic mass.) 
Wiiu1aAmM R. Best, W. JAmes Kuut, Jr. anp 
C. Frank Consoiazio (introduced by 
THEODORE E. FriEpEMANN). U.S. Army Mei. 
Nutrition Lab., Chicago, Ill. 

There is no direct measurement of ‘active proto- 
plasmic mass,’ that portion of the body mass most 
vigorously participating in general metabolic proc- 
esses. This mass was estimated physically and 
metabolically in 22 normal young men, and these 
estimates were cross-correlated. For each man two 
or more basal oxygen consumption rates, and three 
consecutive 6 to 10 A.M. urinary creatinine excre- 
tion rates were averaged. Direct physical measure- 
ments included height and weight as well as 
certain circumferences and skin-fold thicknesses. 
A roentgenogram of the right brachium including 
the chest wall was made and measured, correcting 
for divergent ray distortion. Data derived from 
these measurements included: a) surface area by 
DuBois formula, b) lean body mass from skinfolds 
(BrozEk AND Keys, Brit. J. Nutrition, 5: 194, 
1951), c) lean body mass from height/abdominal 
girth (correlation with skin-fold data), d) lean 
brachial index by arm girth, arm skinfold, and 
arm span, e) lean brachial mass by roentgenogram, 
and f) approximate brachial muscle mass by roent- 
genogram. The latter indices are based on geo- 
metric considerations and intercorrelations. Cor- 
relation coefficients of oxygen consumption with 
these indices are a) 0.804, b) 0.885, c) 0.863, d) 
0.824, e) 0.737, f) 0.708, and body weight, 0.838. 
Correlation coefficients of creatinine excretion 
rates with selected measurements are: a) 0.591, 
b) 0.610, c) 0.560, f) 0.437, and body weight. 0.574. 
All these correlations are significant. Basal oxygen 
consumption gives consistently better corre! ations 
than does creatinine. Correlations were not sig- 
nificantly dissimilar among physical measure 
ments. Further data on over 200 soldiers i+ being 
analyzed. 


580. Comparative studies of sulfur metabo- 
lism. Francis BINKLEY AND ALICE Hup«ins.* 
Dept. of Biochemistry, Emory Univ., Emo’, 64 
Enzymes in partially purified extracts of P. 

morganni catalyze the transfer of the sulfur of 

cysteine to the carbon chain of homoserine with 
the intermediate formation of .-cystathionine. 

L-homocysteine is a major product of the cleavage 
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of cystathionine; pyruvate and ammonia are other 
products. These extracts attack serine but have 
little activity toward homoserine; cysteine and 
homocysteine are desulfhydrated. All activities 
require pyridoxal phosphate. In contrast, extracts 
of liver tissue of rats cleave cystathionine with 
the formation of cysteine, attack homoserine but 
have little activity toward serine. The bacterial 
extracts desulfhydrate homocysteine at a greater 
rate than cysteine whereas the reverse is true with 
extracts of liver tissue. Studies of adapted strains 
of P. morganiit revealed that adaptation to 
cysteine was adaptation to cystathionine but 
not to homocysteine. Thus, the activity toward 
homocysteine is probably distinct from the others. 
The difference in metabolic pathways in sulfur 
transfer and certain nutritional requirements, 
bacterial and mammalian, may be explained as a 
preference of the bacterial enzymes for attachment 
toa three-carbon amino acid moiety whereas the 
preference of mammalian enzymes is for attach- 
ment to a four-carbon moiety. Nevertheless, the 
specificities are relative and not absolute in 
nature; homocysteine is a product of cleavage of 
cystathionine by liver tissue and cysteine is a 
product of the cleavage by bacterial enzymes. 
L-allocystathionine, lanthionine and meso-lanthio- 
nine are cleaved by both preparations with the 
formation of identical products. 


581. Determination of tissue hexosamines. 
Norman F. Boas (introduced by Rosert W. 
Bates). Natl. Insts. of Health, Bethesda, Md. 
The absorption spectrum of the red color pro- 

duced by hexosamines in the method of Elson and 

Morgan is shown to be specific, having a single 

peak at 530 mu. Nonhexosamine chromogens also 

produce a red color in the method but with differ- 
ent absorption spectra. These chromogens include 
most sugars, a reaction product between sugars 
and amino acids (peaks at 530 and 560-570 my), 
pyrroles (550 my), indole (540 and 570 my), and 
unidentified chromogens present in acid hydroly- 
zates of fat (590 mz) and of most biological tissues 
studied (530 and 560-570 my). Since hexosamines 
are basic and most of the chromogens are nonbasic, 
amethod was developed for their separation using 

Dowex-50. An unknown solution is added to a 

resin column in the acid form. Interfering chromo- 

gens are removed by washing with water. The ad- 

sorbed hexosamines are then eluted with 1 to 2 N 

HCl. The method will quantitatively separate 

added glucosamine from sugars as well as from the 

interfering chromogens present in acid hy- 

Bdrolyzates of thyroid, liver, brain, testis, skin, 

connective tissue, fat, lung, kidney, spleen and 

thymus. The Elson and Morgan method was modi- 

Hfed to correct for several critical variables. The 

condensation reaction between glucosamine and 


acetylacetone was shown to require an adjustment 
for salt concentration and neutralization within 
limits of +0.03 pH units. At 100°C. the condensa- 
tion reaction was incomplete and erratic resulting 
in a color with 2 absorption peaks at 530 and 550 
my. By using a temperature of 89-92°C., the reac- 
tion product consistently had a color with a single 
absorption peak at 530 my. Reagent concentrations 
were modified to provide more optimal conditions. 
The precision of this method, as modified, is 
+2.2%. 


582. Fumarase. Specific ion interactions with 
the substrates and their effect on initial 
rates and on the apparent equilibrium 
constant. Rospert M. Bock, Cart FRIEDEN 
AND Ropert A. ALBERTY (introduced by J. W. 
WiuraMs). Depts. of Biochemistry and Chemistry, 
Univ. of Wisconsin, Madison. 

Fumarase, a crystalline enzyme isolated from 
pig heart muscle, catalyzes the interconversion of 
water and fumarate with 1-malate. The initial 
rates and the apparent equilibrium constant have 
been determined by following fumarate concen- 
trations with a recording ultraviolet spectro- 
photometer. The results are in agreement with 
Haldane’s relation between the equilibrium con- 
stant and the Michaelis constants and maximum 
velocities (Keq = KuVr/KrVm). The apparent 
equilibrium constant is the ratio of total 1-malate 
concentration to total fumarate concentration. 
Since both of these substrates are weak acids 
which can exist in varying degrees of ionization 
in the pH range studied, the apparent equilibrium 
constant will change with pu. The observed change 
has been accurately predicted from calculations 
involving the ionization constants of the sub- 
strates. An equation involving the ionization 
constants and heats of ionization of the substrates 
has been derived to explain the variation with pH 
of the apparent heat of reaction of the fumarate 
to 1-malate reaction. Both of the substrates and 
some competitive inhibitors of fumarase form 
complexes with divalent cations. The influences of 
magnesium and calcium on initial rates, equi- 
librium constants and on competitive inhibition 
are discussed. 


583. Serum phosphohexose isomerase. OscaR 
Bopansky. Research Biochemistry Section, Sloan- 
Kettering Inst. for Cancer Research, New York 
City. 

A considerable degree of phosphohexose isom- 
erase activity was found to be present in the 
serum of the rat, cat, dog, chick and man. The 
equilibrium point, approached from either sub- 
strate, was found to be about 40% fructose-6- 
phosphate and 60% glucose-6-phosphate; this is 
in general agreement with the equilibrium points 
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reported in the literature for the isomerase ac- 
tivity of kidney and liver. Heating at 55° for 10 
min practically completely inactivated the enzyme 
activity. Effects of pH, serum concentration, sub- 
strate concentration, and various metal ions on 
the phosphohexose isomerase activity of human 
serum were determined. A high and significant 
correlation was found to exist between the phos- 
phohexose isomerase and alkaline phosphatase 
activities in the serum of patients with various 
diseases, including those affecting bone and liver. 
The possible - significance of this finding is 
discussed. 


584. Oxidation of palmitic acid by plant ex- 
tracts. ANN H. Boxman,* Etpon H. New- 
coMB,* Paut A. CASsTELFRANCO* AND P. K. 
Srumpr. Dept. of Plant Biochemistry, Univ. of 
California, Berkeley. 

Palmitic acid oxidation has been studied in 
fractions isolated centrifugally from homogenates 
of germinating peanut cotyledons. The fractions 
included microsomal particles which are sedi- 
mented by centrifugation for one hour at 100,000 
X g, and the supernatant layer. The supernatant 
fraction which produces CO. from palmitic 
avid-1-C"* lost 90-95% of its activity upon precipi- 
tation at 80% saturation with ammonium sulfate, 
but the activity was completely restored upon 
addition of citrate, CoA, Mn**, and an extract of 
boiled supernatant. The effect of boiled super- 
natant could not be duplicated by Mg**, ATP, 
cocarboxylase, F.A.D., cytochrome c, glutathione, 
DPN, or TPN, either separately or in combina- 
tion, and work is now in progress to determine the 
active factor contained in the boiled supernatant 
extract. Using standard Thunburg technique it 
was found that under anaerobic conditions at 
pH 8, in the presence of substrate, and of 
methylene blue as a carrier, addition of the super- 
natant fraction resulted in reduction of 2,3,5-tri- 
phenyltetrazolium. The microsomal particles also 
oxidize palmitic acid-1-C'* to C'O2, but in con- 
trast to the supernatant fraction have no cofactor 
requirements, with the exception of glutathione 
which has a stimulatory action when added in 
substrate amounts. Since thioglycollate, hydro- 
sulfite, and BAL do not exhibit a similar 
stimulatory action, and while cysteine stimulates 
but to a lesser degree, it is concluded that 
glutathione stimulation is not merely due to its 
activity as a reducing agent. The microsomal 
particles also oxidize palmitic acid-3-C™ to C“Ox, 
to a small extent, and CoA and DPN are both 
required for this oxidation to occur. 


585. Effect of itaconic acid on body weight 
and growth of rats. ALBERT N. Boors,* 
Rospert H. Witson AnD FLoyp DEEbDs. Western 


FEDERATION PROCEEDINGS 


Volume 19 


Regional Research Lab., and Bureau of Agricul. 
tural and Industrial Chemistry, Agricultural Re. 
search Admin., U. S. Dept. of Agricultur, 
Albany, Calif. 

Evidence for the competitive inhibition of the 
succinoxidase system of weanling female rats by 
itaconic (methylene succinic) acid has been re. 
ported (J. Biol. Chem. 195: 697, 1951). In the 
present experiments the possibility of reducing 
the incidence of obesity in adult rats by feeding 
itaconic acid has been investigated. Body weight 
losses (which were greater for adult females than 
males) were found to be due to a reduced food 
intake as judged by the paired-feeding technique. 
When sodium itaconate was fed, little if any 
weight loss was observed. Apparently adult rats 
object to the acid taste which organic acids, such 
as itaconic, succinic, citric, and phytic acid in. 
part to the diet. Contrary to the situation found 
for adult rats, the tartness of itaconic acid was 
found not to be the primary cause of the growth 
inhibition of weanling male rats because the 
degree of inhibition was approximately the same 
whether the free acid or the sodium salt was 
given. The effect on growth was less severe for 
weanling females. Malonic acid has long been used 
to competitively inhibit the succinoxidase sys- 
tem, but due to its instability in the digestive 
tract it must be given parenterally. The present 
studies indicate that sodium itaconate can be 
given orally to produce a similar in vivo inhibition 
of the succinoxidase system and the effect is most 
pronounced when weanling male rats are used. 


586. Inhibition of phage formation in a lyso- 
genic organism by fumaric acid and its 
derivatives. Ernest Borex. Lab. Service, Vel. 
Admin. Hosp., Brooklyn, N. Y. 

The inhibition of bacteriophage formation in 4 
lysogenic organism, Escherichia Coli K1z, by fu- 
maric acid has been previously reported (BorREK, 
E. anp J. Rockenspacu. Arch. Biochem. 40: 223, 
1952). If Escherichia Coli Ki: is preincubated with 
fumaric acid, the organisms can withstand doses of 
ultraviolet irradiation, which would normally in- 
duce phage formation. In studies of the mecha- 
nism of this protection of the host cell by a normal 
metabolite, derivatives and homologues of f umarie 
acid were tested. The diamide of fumaric acid 18 
also a potent inhibitor of phage formation. How- 
ever, whereas fumaric acid is effective only if the 
pH of the culture medium is quite low (pH 5), the 
diamide inhibits phage formation at px 6.5 as well. 
This finding suggests that the low px which must 
accompany fumaric acid for effective suppression 
of phage formation probably exerts an influence 
not on the host cell but rather on the dissociation 
of the adjuvant acid, for, in the case of the 
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diamide, where no dissociation is possible, the 
inhibition of phage formation is independent of 
the pH of the medium. That the suppression of 
phage formation is not an unspecific property of 
unsaturated acids is indicated by the complete 
impotence of a homologue of fumaric acid, 
glutaconic acid, as an inhibitor of phage 
formation. 


587. Determination of Evans Blue using 
zephiran as a solvent. ApA BorycHOWSKA 
(introduced by AnceL Keys). Physiological 
Chemistry Dept., Univ. of Minnesota, Minne- 
apolis. 

The following Evans Blue method was carried 
out on small volumes of rat or rabbit plasma, and 
operated satisfactorily even under the conditions 
of severe lipemia and hemolysis encountered fol- 
lowing total body x-irradiation. Twenty yl of 
plasma and 200 wl of commercial 12+% zephiran 
chloride solution were pipetted into a 3 x 10 mm 
microcell and mixed with a vibrating quartz 
fiber. Light absorption readings were made with a 
Beckman Spectrophotometer at 620 my for the dye 
and 400 my for a hemoglobin correction. Distilled 
water was used as a spectrophotometric blank 
for all readings. Blank and dyed plasmas were 
handled in the same manner. The variation be- 
tween duplicate values in routine work was o¢ = 


0.08% in plasma volume (or 2.3% relative error) 
and the week-to-week variation in normal rabbits 


was ¢ = 0.16% (or 4.6% relative error). Small 
but significant decreases in plasma volume were 
seen in the rabbit following an LDso dose of x-ray. 
When zephiran was used as a solvent the errors 
due to lipemia were largely avoided. Blank values 
were smaller and much less variable than when 
saline was used as a solvent. In zephiran, adsorp- 
tion effects were also avoided. In saline these lead 
to: a) deviations from Beer’s Law, b) differences 
in K-value between various dyed plasmas and 
between dyed plasma and dye standards prepared 
in distilled water, and c) ‘instability’ due to 
changes in pH or salt concentration. 


588. Role of sulfhydryl groups in D-glyceral- 
dehyde-3- phosphate dehydrogenase cataly- 
sis. P. D. Boyer anv H. L. Seaau.* Dept. of Ag. 
Biochem., U. of Minn., St. Paul. 
Glyceraldehyde-3-phosphate or glyceraldehyde 

but not phosphate, arsenate, or DPN+ will pro- 

tect glyceraldehyde-3-phosphate dehydrogenase 
against iodoacetate (IAA) inactivation in the 
presence or absence of arsenate or bound DPN‘. 

Measurements with a spectrophotometric pro- 

cedure show that 3 to 4 —SH groups per M of na- 

tive enzyme react with p-chloromercuribenzoate. 

Amperometric titrations using iodosobenzoate 

show 10 to 11 reductive equivalents per m of en- 
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zyme, of which 3.5 disappear when the enzyme is 
treated with IAA under conditions which destroy 
80-90% of the enzyme activity and 2.5 disappear 
in the presence of sufficient substrate to protect 
80-90% of the enzyme from inactivation. Thus 
some of the sulfhydryl groups alkylated by iodo- 
acetate are not essential and less than 2/m appear 
to be essential for enzyme activity. With high con- 
centrations of enzyme without added DPN? addi- 
tion of glyceraldehyde-3-phosphate gives reduc- 
tion of 14 m of bound DPN? per of enzyme. With 
addition of free DPN*, 2.7 m of DPNH are formed 
per m of enzyme independent of the participation 
of phosphate, giving good evidence of acyl enzyme 
formation with the natural substrate. Effects of 
various buffers, cysteine, and ethylenediamine 
tetraacetate on enzyme activity have been noted, 
and the turnover number has been found to be 
considerably higher with phosphate than with 
arsenate. The results support the concept that the 
initial step of the catalysis is the reaction of the 
aldehyde with the enzyme to give a hemi-mercap- 
tal intermediate. 


589. Hydrolysis of the metabolites of cortisone 
in humans. H. LEON BrapLow,* THEODORE 
H. Kritcuevsky, E. R. KatzENELLENBOGEN,* 
Konrap DoBRINER (deceased) aNp T. F. Gat- 
LAGHER. Sloan-Kettering Inst. for Cancer Re- 
search, Memorial Center, New York City. 

The hydrolysis of urinary steroids obtained 
after the intravenous administration of tritium 
labeled cortisone to human subjects has been stud- 
ied. The relative efficiency of 6-glucuronidase from 
calf spleen and from bacterial sources in the lib- 
eration of cortisone metabolites from their con- 
jugates was examined after different time inter- 
vals and other variables such as the addition of 
desoxyribonucleic acid, type of extraction, the pu 
of the medium during extraction, partial isolation 
of the conjugates and direct hydrolysis of the 
urine, were also studied. Repeated enzymatic hy- 
drolysis of the base soluble material after the first 
enzyme treatment was found to release relatively 
little additional radioactive neutral material. 
Subsequent acid hydrolysis resulted in an incre- 
ment of radioactive neutral material. Small 
amounts of labeled acidic and phenolic material 
were obtained from all types of hydrolysis studied. 
Radioactivity balance studies were carried out 
and recoveries of the dose administered ranging 
from 50% during the first 24 hours to as high as 
90% after 7 days have been obtained. 


590. Optical rotation of amino acid residues 
as middle pieces (Endo Position) in pep- 
tides. Erwin Branp. Dept. of Biochemistry, 
College of Physicians and Surgeons, Columbia 
Univ., New York City. 
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The amino acid residues in ‘typical’ peptides 
are present in three forms: a) ‘Amino End,’ a sub- 
stituted amino acid amide, b) ‘Middle Pieces’ or 
‘Endo Positions,’ substituted N-acyl amino acid 
amides, c) ‘Carboxyl End,’ a substituted N-acyl 
amino acid. The optical rotation of peptides is an 
additive function of the contributions of the asym- 
metric carbon atoms of the constituent amino acid 
residues (X). ‘Typical’ peptides are chain com- 
pounds; the peptide bonds do not involve direct 
substitution of the asymmetric carbon atoms. One 
may designate by s --- [X,] --- s the ‘residue ro- 
tation’ of an individual amino acid residue, indi- 
cating by --- s the substituents of the carboxyl 
and amino groups. The ‘residue rotations’ can be 
evaluated “with the aid of isomeric peptides, as- 
suming that the L- and p-forms of a residue in the 
same position have approximately the same rota- 
tions but opposite in sign. Isomeric peptides con- 
taining L and p alanine, lysine, ornithine, phenyl- 
alanine, tyrosine, glutamic acid and others were 
synthesized, [a]p determined in 0.5 nN HCl, and 
residue rotations calculated (in cooperation with 
B. F. Erlanger, G. Bernini, H. Sachs, J. Polatnick, 
D. Kirschenbaum, and R. Dische). Data on the 
rotation of amino acid residues as ‘‘Middle Pieces’ 
will be shown; for the L series the values are nega- 
tive except for the aromatic amino acids. This ex- 
plains the negative rotation of larger peptides and 
proteins, in which ‘Middle Pieces’ predominate. 
(This work was aided by a contract between the 
Office of Naval Research and Columbia Univ.) 


591. Effect of L-ascorbic acid on gastric diges- 
tion in vitro. ANDREW W. BREIDENBACH AND 
Francis E. Ray (introduced by R. A. DutcHEr). 
Cancer Research Lab., Univ. of Florida, Gaines- 
ville. 

Weighed amounts of casein were digested with 
either crude or crystalline pepsin in HCl of px 2 
under aerobic and anaerobic conditions. The di- 
gestions, some of which were treated with ascorbic 
acid, were followed by analyses for amino nitrogen 
as well as for oxidized and reduced forms of as- 
corbic acid. The results indicate that ascorbic acid 
inhibits proteolysis in the crude pepsin digestion 
until the oxidized/reduced ratio-of the vitamin 
reaches 0.225, when inhibition ceases. The exclu- 
sion of air retards the oxidation of ascorbic acid 
and favors the continuation of inhibition. No in- 
hibition whatsoever was observed when crystal- 
line pepsin was used, either aerobically or anaero- 
bically. The data suggest the presence of some 
substance in crude pepsin which is lost in the puri- 
fication of the enzyme. This probable inhibitor, 
may be dependent upon the oxidation of ascorbic 
acid for its inactivation. Nash (Am. Pract. 3: 117, 
1952) reported success in reducing the number of 
relapses in ulcer patients treated with ascorbic 
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acid. In the light of these results, it seems likely 
that the ascorbic acid retards digestion, allowing 
the food mass to retain a large part of the gastric 
juice volume, thereby reducing the amount of acid 
available for contact with the ulcerated mucosa, 
(Supported by a grant from the Damon Runyon 
Fund.) 


592. Inhibition of respiration by glucose in 
Ehrlich’s mouse ascites carcinoma cells, 
Myron Brin (introduced by H. C. Trimszz). 
Cancer Research Inst., New England Deaconess 
Hosp. Boston, Mass. ‘ 
Preliminary studies in this laboratory (McKzr 

AND LONBERG-Hou. Federation Proc. 1953) indi- 
cated that the oxygen consumption of ascites 
tumor cells was inhibited upon the addition of glu. 
cose as substrate. Further investigation demon- 
strated that glucose at lower levels, 10-20 mg %, 
had no inhibitory effect. At physiological levels, 
100 mg %, oxygen uptake was depressed 10-30% 
for 2-3 hr, after which the mechanism of inhibi- 
tion was released. At higher levels, 321 mg %, up- 
take was depressed more markedly and no release 
was observed. Chemical studies on glycolysis in 
the aerobic system at various time intervals dem- 
onstrated that 90% of the added substrate disap- 
peared in 2-3 hr, and could be accounted for 
chemically as lactic acid. It is at this point in the 
incubation period that the oxygen uptake returns 
to more nearly normal levels. Attempts to reverse 
the inhibition by the addition to the system of 
ATP, creatine phosphate, sodium pyrophosphate, 
DPN, FAD, coenzyme A, thiamine pyrophos- 
phate, adrenal cortical extract or insulin, were 
unsuccessful. Glucose not only inhibited its own 
oxidation but also that of lactate, liver kochsaft, 
and all the Krebs cycle intermediates tested. Fruc- 
tose inhibits oxygen uptake also but only at higher 
levels of substrate. Considering that a) the inhibi- 
tion is released when the added glucose has been 
glycolyzed to lactate and b) that the phosphoryl- 
ated hexoses and phosphoglyceric acid do not 
inhibit, one might conclude that this phenomenon 
in the tumor cells is closely related to the phos- 
phorylation of the glycolysis substrates. 


593. Metabolism of C'-L(+) and D(—) lactic 
acid by the Ehrlich’s mouse ascites carci- 
noma cell. Myron Brin,* Jo’ANN JEHL”* AND 
Raupn W. McKer. Cancer Research Insi., New 
England Deaconess Hosp., Boston, Mass. 
Interest in the nutritional value of the isomers 

of lactic acid by normal and malignant tissues 

has been renewed with the availability of radio- 
active C-uniformly labeled L(+) and p(—) lactic 
acid (Arch. Biochem. 39: 214, 1952). Ascites iumor 
cells have been incubated in the Warburg at 38°C. 
with L(+) and p(—) lactic acid labeled with C", 
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at 3 concentrations of substrate, 7.5, 15, and 30 
m/l. The reaction was stopped at 4 hours with 
trichloroacetic acid at which time data were ob- 
tained on OXygen consumption, CO» production, 
and the chemical disappearance of substrate. 
(+) lactate stimulated the oxygen consumption 
over endogenous 10-20 times as much as did 
p(—) lactate; the net difference varied with the 
concentration of substrate. Four to eight times 
as much C“Os» appeared in the center well from 
L(+) lactate than p(—) lactate. The low rate of 
utilization of p(—) lactate is further supported by 
chemical disappearance of the lactate isomers 
under the above experimental conditions. These 
experiments further support the evidence that 
although L(+) lactate is undoubtedly the physio- 
logical nutrient, there are in certain tissues, mech- 
anisms by which p(—) lactic acid may be utilized 
in small quantities. 


54. Vitamin B,. content of feces of 4 normal 
women. PATRICIA BROBERG,* DOLORES OTTO 
MILLER* AND HELEN T. Parsons. Dept. of Food 
and Nutrition, School of Home Economics, Univ. 
of Wisconsin, Madison. 

Published data on the vitamin By. content of 
human feces have frequently left uncertain what 
effect such factors as diet and synthesis in the 
stored feces may have had on the results. Hence 
observations were made on fecal values for 4 nor- 
mal women on controlled weighed diets with 
srupulous care in handling samples. Feces were 
refrigerated when eliminated and in most in- 
stances were frozen within 1-2 hrs. Autoclaved 
extracts for duplicate assays proved stable if kept 
frozen. Dried fecal aliquots (for moisture content) 
lost 68-83% of their vitamin Bis activity as com- 
pared with a dried food, chicken liver, which lost 
8%. The 32 fecal samples represented 2 sets of 
4 consecutive days for 4 subjects. In the (May) 
period with low thiamine and riboflavin intake, 
the average fecal vitamin B,2 activity for the 
4 subjects (1.45, 1.12, 0.98, and 0.90 ug/gm dry 
feces) were lower for all subjects than in the 
(June) supplemented period (2.19, 1.93, 2.17, and 
2.67 ug/gm dry feces respectively). However, the 
magnitude of daily fluctuations decreased the 
importanee of differences between periods; the 
tanges for subject-days in the 2 periods were 
047-222 and 0.89-3.88 respectively. The average 
total vitamin Bis activity of daily fecal elimina- 
tions for the 4 subjects for the 2 periods were: 
14.5, 26.4, 8.4, and 15.8 ug for Period 1, and 39.6, 
4.9, 53.8, and 64.6 wg for Period 2, respectively. 
Ih contrast, the vitamin Bis activity of one day’s 
food intake was 1.1 pg. 


8%. Identification of factor in yeast stimula- 


tory for formic hydrogenlyase enzyme 
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system. Harry P. Broquist aNp A. RIcHaRD 

Kou er.* Lederle Labs. Div., American Cyanamid 

Co., Pearl River, N. Y. 

It was- reported by Lichstein and Boyd (Proc. 
Soc. Exper. Biol. & Med. 79: 308, 1952) that the 
formic hydrogenlyase (FHL) enzyme system of 
certain coliform bacteria is markedly stimulated 
by small amounts of yeast or liver extracts. By 
following manometrically the stimulation of the 
FHL system of Aerobacter aerogenes (D-1) by 
brewer’s yeast, the properties of this factor were 
investigated. The factor was found to be stable to 
mild acid hydrolysis, labile to mild alkaline hy- 
drolysis, not extracted into butanol from aqueous 
solution, and not adsorbed on either cation or 
anion exchange resins. These properties suggested 
that the factor might be a carbohydrate; and a 
number of sugars including glucose, fructose, and 
mannose when tested in amounts of 2 micromoles 
were found to be as active as 1.5 mg of brewer’s 
yeast. When an acid-hydrolysed, de-ionized con- 
centrate of brewer’s yeast was chromatographed 
on a paper strip in a butanol-formic acid-water 
system, the area of the strip possessing activity 
in the FHL assay gave a positive chemical test 
for reducing sugars. Moreover the FHL activity 
of this yeast preparation was no more than could 
be explained in terms of its reducing sugar content. 
From these data it is concluded that stimulation 
of the FHL enzyme system of A. aerogenes by yeast 
is due to the content of reducing sugars in the 
yeast. 


596. Growth requirements for a_ penicillin 
sensitive strain of Sarcina lutea. JoHN W. 
Brown* anv S. B. BinkKieEy. Dept. of Biochem- 
istry, Univ. of Illinois College of Medicine, 
Chicago. 

A rough variant of a penicillin sensitive strain 
of Sarcina lutea (ATCC no. 9341) was found to 
give growth on a salts-glucose-amino acid medium 
substituted with guanine, niacin, thiamine and 
biotin. When the organisms were grown in small 
culture tubes (15 x 125 mm) at 37° without aera- 
tion, guanine and niacin were required while 
biotin and thiamine were growth stimulatory. If 
the cells were aerated by shaking in larger tubes 
(25 x 150 mm) at 25° guanine and thiamine were 
required, niacin and biotin were stimulatory. 
Under the latter conditions, growth in 18 hours 
(measured turbidimetrically) was about 6 times 
that given in tubes which were incubated without 
aeration. Control experiments demonstrated this 
effect not to be due to the difference in incubation 
temperatures. Adenine would not replace guanine 
in either case. 


597. In vitro formation of lipemia clearing 
factor. Ray K. Brown AnpD Dororny L. Kaurr- 
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MAN (introduced by CuristiaAN B. ANFINSEN). 
Lab. of Cellular Physiology, National Heart Inst., 
Bethesda, Md. 

The in vivo administration of heparin to a 
variety of animals, including man, causes the 
production of a plasma enzyme, termed ‘clearing 
factor.’ This protein, in the presence of a second 
plasma protein, ‘coprotein,’ brings about a de- 
crease in the turbidity of lipemic plasmas, a de- 
crease in the ultracentrifugal flotation rates of 
low density lipoproteins, and a concomitant 
production of alpha lipoprotein molecules. It was 
reported previously (Science 115: 583, 1952) that 
clearing factor could be produced in vitro by in- 
cubation of minces or extracts of rat heart or lung 
with plasma in the presence of heparin. In contrast 
to the iustability of these earlier tissue prepara- 
tions, the activity of finely ground, lyophilized, 
rat pylorus is stable for at least 3 months and is 
readily solubilized by a 3-minute homogenization 
at 0°C. The activity precipitates between 20 and 
25% ammonium sulfate saturation. Many tissue 
factor preparations require no added heparin, due 
probably to the relative abundance of this sub- 
stance in the stomach. Clearing factor ‘precursor’ 
activity is greatest in Fraction IV-1 upon conven- 
tional alcohol fractionation of plasma. It with- 
stands salt fractionation and dialysis. Both in 
vivo and in vitro produced clearing factor are 


inhibited by excess heparin, high salt levels, and 
protamine. Both cause the lipoprotein changes 
mentioned above and behave similarly during 
fractionation. 


598. Factors affecting biosynthesis of choles- 
terol from acetate by rat liver homogenates. 
Nancy L. R. Bucuer, Naomt H. McGovern, 
Ruts Kingston aND Marcaret H. KENNEDY 
(introduced by Eric G. Batu). Med. Labs., 
Huntington Memorial Hosp., Harvard Univ., 
Boston, Mass. 

Cell-free homogenates of adult rat liver have 
been found to incorporate acetate-1-C' into 
cholesterol in amounts comparable to tissue 
slices. The tissue was ground for 30 sec. in a loose- 
fitting chilled glass homogenizer containing 24 
volumes of medium (potassium phosphate buffer 
pH 7.4, nicotinamide, MgCl. and sucrose). Un- 
broken cells were removed by low speed centrifu- 
gation, DPN, AMP and labeled acetate added, 
and the mixture incubated 3 hrs. at 37°C under 
100% O2 (Bucuer, J. Amer. Chem. Soc. in press). 
Factors affecting the activity of these preparations 
have now been explored. Omission of the various 
components of the incubation mixture reduced the 
synthetic capacity, especially MgCl. and DPN. 
Homogenization for 1 min. decreased it by 50% 
and for 4 min. by 90%. With a tight-fitting homo- 
genizer negligible activity remained after 40 sec., 
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and this effect was not prevented by a 5-fold jn. 
crease in nicotinamide (to 0.14 m) in the homogen. 
ization medium (cf. LARNER ef al., J. Biol. Chem, 
178; 373, 1949). Passage through a tissue press 
yielded preparations of high activity, while use 
of a nitrogen bomb (Frazer, Nature 167: 33, 1951) 
at either 400 or 2000 lbs pressure almost abolished 
it. The principal factor in obtaining homogenates 
capable of synthesizing cholesterol appeared to 
be the kind of mechanical force employed to dis. 
rupt the tissue. 


599. Hexokinase activity of Schistosoma man- 
soni. ERNEST BUEDING AND JOAN MacKinnon? 
Dept. of Pharmacology, Western Reserve Univ., 
School of Medicine, Cleveland, Ohio. 

Extracts of the metazoan parasite Schistosoma 
mansoni possess high hexokinase activity. The en- 
zyme which catalyzes the phosphorylation of 
glucose by ATP in these organisms has a greater 
similarity to the hexokinase of mammalian brain 
than to that of yeast because its activity is re- 
duced by low concentrations of glucose-6-phos- 
phate, of sorbose-1-phosphate and of SH-inhibi- 
tors. However, the enzyme from schistosomes 
differs from brain hexokinase in several respects. 
Its Michaelis constants and the optimal concen- 
trations for Mg and ATP are higher and its ac- 
tivity is inhibited by inorganic phosphate. Homo- 
genates of female schistosomes phosphorylate 
glucose exclusively, while homogenates and ex- 
tracts of the males also phosphorylate fructose 
and mannose. After adsorption on and elution 
from calcium phosphate or alumina gels, some 
fractions of the extracts contain glucokinase, but 
no mannokinase activities. Furthermore, consider- 
able variations in the ratios of glucokinase to 
fructokinase and of glucokinase to mannokinase 
activities are observed. In contrast to the phos- 
phorylation of glucose by extracts of male schisto- 
somes, fructose phosphorylation is not inhibited 
by glucose-6-phosphate or sorbose-1-phosphate. 
These observations indicate the possibility that 
male schistosomes may contain three different 
hexokinases, each reacting only with a single 
hexose. (This investigation has been supported 
by a grant from the U. 8. Public Health Service.) 


600. Purification and characterization of 
angiotonin. F. Meriin Bumpvus (introduced 
by Irvine H. Pace). Research Div., Cleveland 
Clinic Fndn., Cleveland, Ohio. 

Angiotonin which is approximately as pure as 
that of Edman (Arkiv. f. Kemi, Mineralogi, ° 
Geol. 22: 1, 1945) has been obtained from crude 
angiotonin in higher yields and by simpler means. 
Solutions of a crude angiotonin (10% as pure a8 
Edman’s) were treated with cation exchange resin: 
elution from the resin at an acid px yields « four 
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to six fold purification. A greater relative increase 
in purification is obtained when starting with 
cruder material. Ammonium sulfate precipitation 
and butanol extraction from saturated saline 
further purifies angiotonin to a degree equivalent 
to that of Edman. The over-all yield is in the 
order of 60-80%. The purity of this angiotonin 
has not been increased by the use of two-phase 
chromatography, various adsorbents, and certain 
specific precipitating agents. The digestion of 
angiotonin with chymotrypsin indicates the 


presence of an aromatic amino acid. 


601. Reversible solarization in intermittent 
photosynthesis and its significance for the 
Blackman time constant, chlorophyll unit, 
and catalyst B. Dean Burk, Georce Hossy,* 
THomMas LavuGHEAD* AND VERNON RILEyY.* 
Natl. Insts. of Health, PHS, Bethesda, Md. 
Chlorella photosynthesis as a function of high 

light intensity passes through an optimum not only 

in continuous illumination (cf. Myers AND Burr, 

1940) but also in flashing light (e.g. AL ~ 0.001”, 

4D ~ 0.05”). Both photosynthesis-intensity func- 

tions show optima at ~5000 foot candles white 
light (depending considerably upon previous cul- 
ture adaptation), and virtual elimination of posi- 
tive photosynthesis by ~25,000 f.c. The solariza- 
tio curves (reduced photosynthesis near and 
beyond the optima) are fairly reversible, but re- 
quire measureable periods of time (minutes) for 
back and forth reversal from one curve point to 
another; marked and progressive irreversibility 
occurs only at light intensities high enough to 
eect net oxygen consumption (‘negative photo- 
synthesis’ or photooxidation). In flashing light, 
reversible solarization (like Weston photometer 
response) depends mainly upon intrinsic (‘in- 
stantaneous’) rather than time-integrated in- 
tensity, whereas the converse is true of photosyn- 
thesis proper (and bolometer response). The 
apparent approach to photosynthetic flash 
saturation reported by, e.g., Emerson and Arhold, 

1932, Weller and Franck, 1941, and Ehrmantraut 

and Rabinowitch, 1952, results largely from onset 

of solarization even before the optima are reached. 

In such experiments, the added phenomenon of 

solarization makes attainment of true flash 

saturation impossible, and even unapproachable. 

Hence, the concepts derived from such experi- 

ments, of a Blackman reaction dark time of 

0.01 sec., of a chlorophyll unit of ~200 to 2000 

molecules, or of a catalyst B, are rendered super- 

fluous by direct experimental evidence independ- 
ent of, and in addition to, that reported previously 

(Federation Proc. 11: 193, 1952). 


602. Effects of zinc insulin on tumor metabo- 
lism and the Pasteur effect. Dean Burk, 
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Kent Wicut* anp Mark Woons.* Nail. Insts. 

of Health, PHS, Bethesda, Md. 

With slices of dba mouse melanoma 891 in Hank- 
Simm’s culture medium (containing 0.6% glucose, 
0.03 m KHCO;, 5% CO:), crystalline, preservative- 
free Zn-insulin (Clowes-Lilly 535664) produced 
certain effects qualitatively different from those 
commonly reported in the literature for nonmalig- 
nant tissues. At 1-5 units Zn-insulin/ml there was 
not the usual variable stimulation of the rate of 
O2 consumption (Qo,), but a variable inhibition; 
concomitantly, the absolute Pasteur effect 
(Q4N? — Q,4°?, or depression of net acid formation 
due to the presence of O2) was increased, in spite 
of the decreased Qo,. Anaerobic acid formation 
(Q4N2) was invariably increased,.and aerobic acid 
production 4°?) usually so (but never as much 
as Q4N2, hence always an increased Pasteur effect). 
The R.Q. Qco./Qo2) was typically raised (at times 
up to well above unity), suggestive of partial di- 
version of glucose-derived intermediate substrates 
of respiration and aerobic glycolysis into decar- 
boxylative processes leading to the formation of 
products more highly reduced than lactic or 
tricarboxylic cycle acids. Experiments with 
equivalent zinc ions added without insulin indi- 
cated that the insulin moiety is largely responsible 
for the stimulation of acid production (glucose 
consumption) and the increased R.Q., but the 
aerobic singularities (decreased Qo”, increased 
Pasteur effect) are possibly more intimately asso- 
ciated with the zinc. The partly atypical results 
with tumor may be related to the well-known 
respiratory defect in oxidative reserve character- 
istic of malignancies generally (Cancer Res. 4: 
547, 1944). 


603. In vivo metabolism of hydrocortisone and 
21-desoxycortisone. S. Burstemn*, K. Sa- 
VARD* AND R. I. Dorrman. Worcester Fndn. for 
Exptl. Biology, Shrewsbury, Mass. 

The urinary metabolites following the oral 
administration of hydrocortisone and 21-desoxy- 
cortisone have been studied, utilizing paper 
chromatography. The major C2; and Cj metabo- 
lites excreted in the urine following hydrocorti- 
sone administration to a man suffering from early 
Hodgkin’s disease have been isolated and identi- 
fied by mobility on paper, melting points and 
infra-red spectrometry. Pregnane-3a, 118, 17a, 21- 
tetrol-11,20-dione (as the diacetate), pregnane- 
3a, 17a, 21-triol-11, 20-dione, hydrocortisone, corti- 
sone, etiocholane-3a, 118-diol-17-one, A®!)-etio- 
cholen-3a-ol-17-one and _ etiocholan-3a-ol-11, 17- 
dione have been isolated and identified as metab- 
olites of hydrocortisone. Although significant 
quantities of androsterone and etiocholan-3a-ol- 
17-one were found and identified in the control 
urine, these steroids were not excreted during the 
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hydrocortisone administration period. The metab- 
olites of 21-desoxycortisone (administered orally 
to a rheumatoid arthritic woman) isolated and 
identified were: pregnane-3a, 17a-diol-11, 20-dione, 
etiocholane-3a,118-diol-17-one and_ etiocholan- 
3a-ol-11,17-dione. Hydrocortisone and 21-desoxy- 
cortisone are converted into ring A saturated 
C-19 and C-21 steroids possessing the etiocholane 
and pregnane (58) structure. No definitive evi- 
dence for the conversion of these steroids into 
118-hydroxyandrosterone was found, due to the 
amounts of 118-hydroxyandrosterone excreted in 
the control urine. The significance of these find- 
ings will be discussed. 


604. Metabolic changes resulting from bac- 
teriophage infection. K. Burton (introduced 
by E. A. Evans, Jr.). Dept. of Biochemistry, 
Univ. of Chicago, Chicago, Ill. 

Experiments have been performed in which 
Escherichia coli B has been multiply infected by 
bacteriophage T.r* in a synthetic ammonium 
salts-lactate medium. A few minutes after infec- 
tion, pyruvate appears in the medium. The 
amount of pyruvate increases until lysis, 1-1.5 
molecules accumulating per molecule of lactate 
completely oxidized to carbon dioxide. No pyru- 
vate accumulates if the lactate concentration is 
reduced to 0.02 or if it is substituted by glucose. 
Uninfected bacteria do not accumulate pyruvate 
until the concentration of ammonia in the medium 
falls below that (5 X 10-*m) which is required 
for optimal growth. Since the oxygen consumption 
per intact cell is not changed after infection, the 
accumulation of pyruvate is not due to a decreased 
rate of oxidation. The available data suggest that 
the accumulation results from a stimulation of 
the rate of oxidation of lactate to pyruvate. 
Bacteriophage infection does not affect. the rate 
at which ammonia disappears from the medium, 
but the amount metabolized by the infected cells 
is greater than that which can be accounted for 
by the synthesis of protein and nucleic acid. Much 
of the deficit can be accounted for by acid-soluble 
compounds which contain purine and ribose and 
are progressively liberated into the medium. 


605. Use of thiosemicarbazide in microestima- 
tion and recognition of steroid ketones. 
Ian E. Busu (introduced by Leo T. SaAMvUELs). 
Dept. of Biological Chemistry, Univ. of Utah 
College of Medicine, Salt Lake City. 

In 1943 Evans and Gillam (J. Chem. Soc. 565, 
1943) pointed out that the ultraviolet absorption 
maxima of the thiosemicarbazones of saturated 
and a, B-unsaturated ketones could be determined 
without isolation from excess thiosemicarbazide. 
A further advantage of this reagent for the spec- 
trophotometric recognition of carbonyl com- 
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pounds is that the absorption maxima o/ thio. 
semicarbazones are at wavelengths where the 
interference of impurities is small. It has beep 
found that both saturated and a, 8-unsaturated 
ketosteroids can be determined in quantities of 
2-60 wg in the presence of excess thiosemicarha- 
zide. The ultraviolet spectra of a variety of keto- 
steroid thiosemicarbazones have been measured 
on the Cary recording spectrophotometer. It wags 
found that removal of the excess reagent produced 
no change in the spectra if appropriate blank 
solutions were used. A‘-3-ketosteroids gave max- 
ima at 299-301 my (e = 35,600-42,500), A!-3-keto- 
steroids maxima at 297 my (€ = 32,000-34,000), 
A*-20-ketones maxima at 299 (e = 35,000-40,000), 
saturated 20-ketones maxima at 272-274 mu (¢ = 
25 ,000-26,000), and saturated 17-ketones maxima 
at 269-271 my (e€ = 25,000-30,000). A reagent con- 
taining 5 mg/ml thiosemicarbazide and 5% acetic 
acid in methanol or 5 mg/ml in glacial acetic acid 
was used. Reaction with A‘-3-ketones, and satu- 
rated 20-ketopregnanes or 17-ketones was con- 
plete after 20 min at 95° when 0.1 ml reagent and 
0.1 ml steroid solution in methanol were mixed; 
a-ketols react much more slowly. The spectra of 
such solutions can be determined down to 260 my 
after dilution to 5 ml with methanol. Steroid 
thiosemicarbazones can be separated chromato- 
graphically on paper for further characterization. 
Thiosemicarbazide thus appears to be a useful 
reagent for the microestimation and characteriza- 
tion of ketosteroids in biological fluids. 


606. Metabolic intermolecular transfer of 
methyl groups in Hordeum vulgare. R. U. 
ByerrvuM, L. J. Dewey Anp C. D. BA ut (intro- 
duced by R. M. Hersst). Kedzie Chemical 
Lab., Michigan State College, East Lansing. 
Previous studies (Federation Proc. 11: 193, 1952) 

indicated that the methyl carbon of methionine 

could serve as a precursor for the methoxy] carbon 
of lignin in barley. Since the carbon of sodium 
formate also appeared in the methoxyl group of 
lignin, it was of interest to observe whether the 
methyl group of methionine might be transferred 
in this instance by oxidation and subsequent re- 
duction or directly as a methyl unit. To exch of 

60 barley plants 4 X 10-°: mof p-L methionine con- 

taining C' and deuterium in the methyl group 

was fed in a nutrient solution. After a '') day 
growing period, lignin was isolated and demthyl- 
ated using HI. The methyl iodide forme: with 

this reagent was reacted with triethylamine 10 

give methyltriethylammonium iodide whic’: was 

then burned in a microcombustion train. T!:° wa- 
ter produced was collected in a dry-ice cooled trap, 
purified and analyzed for deuterium. The CO: 
produced on combustion was precipitat:d as 
BaCO; which was counted for radioactiviiy. ‘ 
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comparison of the C'* to deuterium ratio in the 
methy! group of the fed methionine with the ratio 
of C4 to deuterium in the lignin methoxyl groups 
isolated as methyltriethylammonium iodide in- 
dicate’ that intermolecular transfer of methyl 
groups had occurred. 


607. Photometric determination of calcium. 
Pau: Carson (introduced by D. D. Van SLYKE). 
Atomic Bomb Casualty Commission, Hiroshima, 
Japan, and Med. Dept., Brookhaven Natl. Lab., 
Upton, vi poe a 
Furuhata (Rep. Sci. Research Inst. 26: 139, 1950) 

showed that the azo dye, 1,8-dihydroxy-2-(3’- 

chloro-6’-hydroxy benzene azo) naphthalene-3, 6- 

disulfonie acid changes color in alkaline solution 

upon addition of certain cations. Yanagisawa 
reported determinations of serum calcium by this 
reaction (Sogo-igaku 8: 30-530, 1951). We have 
explored conditions necessary for accuracy. The 
dye has been found to have an absorption spec- 
trum in 0.1 N NaOH with maximum extinction in 
the visible range at 574 mu. Calcium ions react 
by 1:1 chelation to shift this spectrum with 
change of maximum to 547 my when chelation is 
complete. The respective molar extinction coeffi- 
cients are 2.71 X 104 and 2.54 X 10‘. The dissocia- 
tion constant at pH 13 is approximately 4.7 X 10°. 
For the range of molecular ratios of calcium to dye 
from 0.0-0.5 change in optical density, at a prop- 
erly chosen wave length, is directly proportional to 
the addition of calcium. The greatest change 
occurs at 600 my where calcium may be determined 
inthe Coleman Jr. Spectrophotometer in a range 
from 2 X 10°* to 9.0 X 10-7: m. At pH 13 mag- 
nesium, ferrous, and ferric ions do not interfere. 

Preliminary results indicate that total serum 

calcium may be determined directly in diluted 

clear human sera and in trichloracetic acid fil- 
trates prepared from lipemic human sera. Samples 
of 0.3 ml serum suffice for maximal accuracy. 


68. Interaction of dinitrophenyl derivatives 
with bovine serum albumin. Mary E. Car- 
STEN AND HeRMAN N. Ersen (introduced by 
Norron Netson). Inst. of Industrial Medicine, 
New York Univ. Post-Grad. Med. School, New 
York City. 

While interaction of inorganic and organic ions 
with bovine serum albumin has been studied ex- 
tensively, little attention has been given to the 
binding of uncharged molecules. We have studied 
the reversible interaction of a series of ionic and 
‘Bn-ionic 2,4-dinitrophenyl (D...) derivatives 
with hovine serum albumin by the method of 
‘Bequilih:ium dialysis. The compounds studied, in 
the order of decreasing binding affinity, were 
DOH, N®-D-caproie acid, DBr, DNH2, DCHs, 
DH, \*-D-lysine. Experimental conditions were 
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0.05 m phosphate buffer, px 7.4, 3 X 10° M albu- 
min, 25°C and 5°C. All compounds studied were 
more strongly bound at low than at high tempera- 
ture. Thermodynamic data were calculated. DOH 
and N®*-D-caproic acid were most strongly bound 
probably because they are anionic. The order of 
binding affinities for the compounds DBr, DNH2, 
DCH;, DH may be explained by polarizability, 
electronic van der Waals interaction and hydrogen 
bonding. The dipolar ion N*-D-lysine has very 
little binding affinity due to its positively charged 
a amino group. The greater binding of DOH than 
of N*-D-caproic acid indicates the importance of 
spatial relationships of the binding sites in the 
protein. Chloride ion inhibits the binding of 
DOH but not that of DNH:. DCH; is a more 
effective inhibitor for DOH binding than CI. 
The results suggest that at least some of the bovine 
serum albumin sites may bind both ionic and non- 
ionic dinitropheny] derivatives. (Grants from the 
Public Health Service and Standard Oil Co. 
N. J., are acknowledged.) 


609. Isolation of a pteridine from urine in 
leukemia. CHarRLes E. Carter anv D. L. 
Horrican.* Dept. of Medicine, Western Reserve 
Univ., Cleveland, Ohio. 

From the urine of a patient with acute blastic 
leukemia of childhood a compound has _ been 
isolated by chromatographic procedures which 
exhibits the ultraviolet absorption and fluores- 
cence characteristics of a pterin. The compound, 
crystallized from water or ethanol, is a dibasic 
acid from which on 6 nN HCl hydrolysis is liberated 
an amino acid (Rf Glycine) without disappearance 
of ultraviolet absorption or loss of fluorescence. 
Treatment before or after acid hydrolysis with 
periodate does not alter the amino acid moiety 
and an amount of periodate is consumed which is 
compatible with one diglycol group per mole of 
compound. Orcinol and carbazole reactions are 
positive but quantitatively less than anticipated 
if ribose occurred in molar proportion with amino 
acid. The compound does not contain p-amino 
benzoic acid and possesses no folic or antifolic 
activity. Preparation of a crystalline derivative 
from bromination in dilute acetic acid has been 
achieved. The latter compound fluoresces only in 
acid and exhibits a shift of absorption maxima to 
longer wave lengths. Acid chlorate degradation 
destroys fluorescence and yields a moiety giving 
a guanidine color test. Reaction with nitrous acid 
produces three fluorescent components with 
absorption maxima at 400 my. No sulfur occurs in 
the compound thus distinguishing it from the 
pterin isolated in trace amounts from normal 
urine by Koshara. Although several abnormal 
ultra-violet absorbing constituents have been 
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isolated from the urine of adults with leukemia, 
none exhibit characteristics of pteridines. 


610. New nitrogenous constituent of corn 
phosphatides. HERBERT E. Carter, WILLIAM 
E. M. Lanps,* KaTHEeRINE I. MUELLER* AND 
H. H. Tomizawa.* Div. of Biochemistry, Noyes 
Lab. of Chemistry, Urbana, Ill. 

In the course of chemical studies on the in- 

ositol lipide fraction of corn phosphatide (H. H. 

Tomizawa, Ph.D. Thesis, Univ. of Illinois, 1952) 

it was observed that mild alkaline hydrolysis 

yielded an insoluble fraction. Since this behavior 
is characteristic of sphingolipides a ‘sphingosine’ 
analysis (J. Biol. Chem. 178: 29, 1949) was made on 
this material. The results indicated that about 

25% of the nitrogen of the inositol lipide fraction 

of corn is present as sphingosine (or some similar 

long chain base). This result was unexpected since 
the presence of a long chain base in lipides of 
higher plants had not been reported previously. 

At least two long chain bases occur in nature. 

These are sphingosine and the basic component of 

cerebrin, a substance present in yeasts and fungi 

(REINDEL et al. Ann. Chem. 544: 116, 1940). In 

order to characterize the basic component of corn 

phosphatide a quantity of the material was pre- 
pared by methanolic sulfuric acid hydrolysis. The 
crude basic fraction yielded an acetone derivative 

(m.p. 105-107°) and an N-benzoyl derivative 

(m.p. 135-137°) agreeing in properties with those 

reported for the corresponding derivatives of 

‘cerebrin base.’ Soybean phosphatide also yields 

a long-chain base which is being characterized. 

Studies on the structure of ‘cerebrin base’ will 

be reported. 


611. Variation in tissue DNA following total 
body irradiation. W. O. CasTER (introduced 
by Cyrus P. Barnum, JRr.). Physiological 
Chemistry Dept., Univ. of Minnesota, Minne- 
apolis. 

At various periods following an LDs dose of 
x-ray, samples of muscle, skin, gut, liver, kidney, 
spleen and testes were obtained from rats and 
rabbits and analyzed for DNA, water, fat, Nat, 
K+ and Cl-. With the exception of testes, there 
was a marked decrease in DNA content of the 
more radiosensitive tissues during the first four 
days following irradiation. There was a decrease 
in muscle DNA in the rat but not in the rabbit. 
Changes in intracellular and extracellular com- 
partments of these tissues were calculated using: 
a) chloride as a measure of extracellular phase, 
and also 6) DNA as a measure of intracellular 
material. In irradiated rat (but not rabbit) muscle 
the DNA calculations led to the conclusion that 
the intracellular fluid volume decreased in rela- 
tion to the extracellular phase. This is in agree- 
ment with results of in vivo fluid volume studies 
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which indicated that, in the rat (but not rabbit), 
there was no change in CNS~ space but an 8% 
decrease in antipyrene space during this period, 
Where fluid volume calculations were based upon 
chloride content, no changes were observed in the 
intracellular-extracellular ratio in rat muscle or 
skin following irradiation. This result is not in 
agreement with fluid balance results or in viv 
fluid volume measurements. Following irradiation 
the chloride space plus the DNA space fail to 
equal the total water found in rat muscle. The 
discrepancy may be related to the residue from 
cells destroyed by. x-ray. 


612. Some reactions of glyceraldehyde-3-phos- 
phate dehydrogenase. BRITTON CHANCE AND 
JANE Hartina.* Johnson Research Fndn., Univ. 
of Pennsylvania, Philadelphia. 

By means of rapid and sensitive spectrophoto- 
metric measurements at 365 mu, we have demon- 
strated an increase in the affinity and in the rate 
of formation of the yeast enzyme-DPN compound 
that is caused by phosphate or arsenate and con- 
clude that these anions strengthen the bonds 
between the enzyme and DPN. Related data are 
observed in studies of the kinetics of disappear- 
ance of Racker’s mammalian enzyme-DPN com. 
pound in the presence of p-chloromercuribenzoate 
(PCMB). This reaction, in which there are two 
distinct steps and, corresponding to the two DPN 
binding sites (Taytor, VeLicK, Cort, Cori AND 
Stern), one half of the complex disappears 10 
times more rapidly than the remainder, is con- 
siderably inhibited by these anions (K arsenate 
is 10-*m) or by excess DPN (K is 3 X 10°»). 
Under these conditions similar values for the arsen- 
ate dissociation constant are found for the re- 
covery of the DPN compound by arsenolysis 0 
the acyl enzyme, and for the overall activity in 
DPN reduction by glyceraldehyde phosphate. 
These results support the view that arsenate, 
phosphate, or excess DPN confer upon the enzyme 
a configuration of maximal affinity for the co 
enzyme, high stability of the thiol groups, mini- 
mum formation of the acyl enzyme, and maximal 


activity towards glyceraldehyde phosphate. Fur§ 


ther evidence for kinetic differences in the DPN 
binding sites is provided by our finding that half 
the enzyme-bound DPN reacts with acety! phos 
phate at a velocity constant of 5.4 m7! X sec’ 
and an equilibrium constant of 1.4 X 10-? . Afte' 
reaction with either excess acetyl phosphate 
1,3-diphosphoglyceric acid, the remainder of the 
DPN compound readily reacts with PCMB. 


613. Participation of Coenzyme A in oxidativé 
dissimilation by Acetobacter suboxydans 
VeRNON H. CuHELDELIN, Jens G. Havce* AN 
T. E. Kina. Dept. of Chemistry and Science Re 
search Inst., Oregon State College, Corvallis. 
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Work has been focused in this laboratory on the 
metabolism of Acetobacter suboxydans, because 
this organism preferentially uses conjugated 
forms of pantothenic acid (PA) PAC; Coenzyme 
A (CoA) over the free vitamin. Attempts to 
localize the action of PA, by checking reactions 
which are known to be CoA dependent, were 
unsuccessful. Although hot water extracts of 
A, suborydans cells contained liberal amounts of 
CoA, oxidation of acetate or any of the Krebs 
eyele intermediates failed. The organism was 
unable to form citrate or to acetylate sulfanil- 
amide, even in the presence of external sources of 
CoA and ATP. The possible participation of CoA 
was therefore sought in other reactions in this 
organism, such as the well-known oxidations of 
sorbitol, glycerol and ethanol, and also in the 
further oxidation of sorbose and dihydroxyace- 
tone (DHA), which has been shown to take place 
in the resting cells. Resting cells of batches of 
A. suboxydans, grown respectively with sufficient 
and deficient levels of PA, were investigated for 
their ability to oxidize a series of substrates. The 
two batches showed marked divergences for oxida- 
tion of DHA, sorbose, gluconic acid, and some 
difference in the sorbitol to sorbose conversion. 
This suggested a CoA-dependence for these steps. 
Addition of CoA to the deficient cells significantly 
improved their ability to oxidize DHA, thus 
suggesting that the further dissimilation of this 
substrate is CoA-linked. The oxidation of alcohol, 
of glycerol to DHA, and of glucose to gluconic 
acid proceeded with equal velocity with the two 
cell types, indicating non-involvement of CoA in 
these reactions. 


614. Mechanism of formation of glomerular 
fluid. Francis P. Cuinarp. Depts. of Physio- 
logical Chemistry and of Medicine, Johns Hopkins 
School of Medicine, Baltimore, Md. 

The currently accepted concept on the forma- 
tion of glomerular fluid is that fluid relatively 
free of protein passes in bulk through pores across 
capillary walls and that Poiseuille’s law, or some 
variant thereof, applies to the rate of passage. 
| The rate of formation of glomerular fluid is usually 
expressed as 1) GFR = k(P” — P’ — x” + 72’);k is 
4 proportionality coefficient, P denotes hydraulic 
pressure, and z colloid osmotic pressure; the 
double primes refer to the blood side and the 
single primes to the glomerular fluid side of the 
capillary walls. The rate of passage of any sub- 
stance across the glomerular capillary wall is 
considered to be, at constant concentration in 
Plasma, proportional to (1). From thermodynamic 
considerations it can be shown that a) expression 
(1) applies at best only to water, b) direct propor- 
tionality to GFR of the rate of passage of proteins 
is highly improbable, c) Poiseuille flow cannot 
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obtain if (1) applies to water, d) it is not necessary 
to postulate pores, and e) diffusion may well be 
the mechanism of passage of non-secreted sub- 
stances. Calculations of glomerular surface areas 
and preliminary experimental data will be pre- 
sented. (Supported by a grant from the Life 
Insurance Medical Research Fund.) 


615. Properties of By». binding substance in 
gastric juice. Bacon F. Cuow anp R. YAMa- 
moTo.* Dept. of Biochemistry, School of Hygiene 
and Public Health, Johns Hopkins Univ., Balti- 
more, Md. 

A substance (X) in gastric juice forms with 
vitamin By», a complex not easily dissociable by 
dialysis or absorption with ‘resting’ microor- 
ganisms. This complex could be tagged isotopi- 
cally with By: labeled with Co, thus facilitating 
separation by discarding fractions without radio- 
activity. Such studies yielded the following 
results: a) Physio-chemical characteristics. The 
complex was soluble in 40% aqueous alcohol but 
completely precipitable at 60%. It possessed a 
minimum solubility at po 3.5-4.0. Isoelectric pre- 
cipitation yielded a purified fraction with an 
approximate molecular weight of 5 X 10° by 
diffusion measurement. It contained more than 
one fraction by paper chromatography. 6) Im- 
portance of acidic group in By binding. The pres- 
ence of strong acidic groups in (X) suggests the 
possibility of other compounds with similar 
groups to bind with By. Sulfonated poly- 
saccharides, hydrocarbons or proteins were also 
capable, to varying degrees, of reducing the up- 
take of Bi: by microorganisms and releasing it 
from tissues and, in some instances, aided in the 
absorption. c) Binding powers of gastric juice from 
individuals with pernicious anemia and from ‘old’ 
subjects. Radioactive By bound to a given amount 
(N or volume) of gastric juice varied quantita- 
tively according to the source of the latter. Gastric 
juice from subjects with pernicious anemia (adult 
or infantile) lacked By. binding power and that 
from certain groups of the aged (65 years or older) 
combined with only a small amount, when com- 
pared with healthy adults. 


616. Enzymes of choline oxidation. J. RoGER 
CHRISTENSEN* AND LoursE J. DANIEL. Dept. 
of Biochemistry and Nutrition, Cornell Univ., 
Ithaca, N. Y. 

Although ‘choline oxidase’ has received con- 
siderable study, few attempts have been made to 
study separately the two enzymes involved, 
ciiolixe dehydrogenase (CD) and betaine alde- 
hyde dehydrogenase (BAD). Separation of these 
two enzymes in rat liver has been attained by 
differential centrifugation of sucrose homogenates, 
using methods developed by Hogeboom and co- 
workers (J. Biol. Chem. 172: 619, 1948; ibid. 183: 
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123, 1950). As has been reported by Kensler and 
Langemann (J. Biol. Chem. 192: 551, 1951) CD is 
found chiefly in the mitochondrial fraction. 
Contrary to a report by Williams (/. Biol. Chem. 
195: 37, 1952), however, BAD was found to remain 
in the supernatant (144,000 X g for 60 min in 0.88 M 
sucrose). It is believed that in the test system 
used by Williams the terminal oxidase system was 
rate-limiting rather than BAD. This difficulty 
has been avoided by including a methylene blue- 
diaphorase system in manometric studies of BAD. 
Using a particulate fraction almost free of BAD, 
a marked increase in the rate of choline oxidation 
has been observed on the addition of DPN. Since 
BAD is a DPN-linked enzyme (KLEIN AND Hanp- 
LER, J. Biol. Chem. 144: 537, 1942), previous 
observations on the stimulation of choline oxida- 
tion by DPN were attributed to increased oxida- 
tion of betaine aldehyde, but the results with the 
particulate preparation indicate that CD is also 
DPN-linked. CD is a labile enzyme, and attempts 
to purify it further have failed, but a partial puri- 
fication of BAD from acetone powder of liver has 
been attained. (Supported in part by a Williams- 
Waterman Fund grant.) 


617. Depletion of vitamin A in rat liver as a 
result of cortisone treatment. I. CLARK AND 
R. W. Coipurn (introduced by R. H. SrnBeEr). 
Merck Inst. for Therapeutic Research, Rahway, 
N.J. 

The administration of large doses of cortisone 
(3 mg/100 gm body weight) to young male rats 
maintained on a vitamin A free diet resulted in a 
progressive loss of vitamin A from their livers. No 
such loss was observed in control rats feeding ad 
libitum. Control rats which had been restricted in 
weight comparable to the cortisone treated ani- 
mals did lose vitamin A from their livers, but at a 
much slower rate and to a lesser extent. The pair- 
weighted animals were under a severe stress of 
semi-starvation. The loss of this vitamin from 
these animals is probably mediated through the 
adrenal gland since it was not observed in adrenal- 
ectomized rats which had been pair-weighted with 
the cortisone treated animals. In several experi- 
ments, the loss of vitamin A in the livers of the 
cortisone treated rats was accompanied by an 
increase in the carotene content. The evidence to 
date strongly indicates that the administration of 
large doses of this hormone to rats impairs the 
conversion of carotene into vitamin A. 


618. Effect of dietary copper upon azo dye car- 
cinogenesis and upon some liver compon- 
ents. C. C. Cuayton, H. J. Kine ann J. D. 
Spain, JR. (introduced by J. C. Forses). Dept. 
of Biochemistry, Med. College of Virginia, Rich- 
mond. 

Diets essentially free of copper and diets sup- 
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plemented at levels of 3.94 mg and 300 mg of 
copper/Kg of diet were used to study the effect of 
this element upon azo dye induced liver tumors 
and upon certain components of the liver of rats. 
Definite protection against the development of 
liver tumors was afforded by the 300 mg level of 
copper as compared with the two diets containing 
lesser amounts. This was true with the carcinogens 
studied; namely, p-dimethyl-aminoazobenzene 
and 3’-methyl-p-dimethylaminoazobenzene. In 
short term experiments with the latter carcinogen, 
the higher level of copper resulted in a lower 
incidence and a less marked degree of cirrhosis of 
the liver. Food consumption was not appreciably 
altered by the various copper contents of the 
diets. When the higher level of copper was fed, 
the amount of riboflavin in the liver was increased, 
both in the presence and absence of the dye. Ran- 
cid oil at 5% of the diet increased the amount of 
copper in the liver but other alterations in the 
type or level of fat did not produce this effect. 
Studies on liver catalase, ascorbic acid, and azo 
dye content will also be presented. 


619. Adenylate kinase activity in vivo. FLora- 
PEARL A. CoBEY* AND PuiLip HANDLER. Duke 
Univ. School of Medicine, Durham, N. C. 

The time course of the specific activity of each 
of the phosphates of ATP (A — P,; — P2 — P,) 
was determined in cat kidney, liver and resting 
skeletal muscle after administration of P*® as in- 
organic orthophosphate (P;). After 20 min. the 
activity of P;, P; and P2 of kidney was 3-4 fold 
greater than the corresponding fractions of liver 
and 100 times those of muscle. In all tissues the 
activity of P; and P; were identical after 20 min. 
The differences among tissues in the absolute 
activity of P3, therefore, reflect the rates of entry 
of P; rather than turnover of ATP. Within each 
tissue, however, comparison of the relative turn- 
over of P;, P2 and P; is possible. As expected, in 
each tissue uptake of P*? by P, was far slower 
than in Pz and P;. After 10 min the activity of P: 
was 98% of P; in kidney, 80% in liver and 30% in 
muscle. After 20 min these values were 100, 90 and 
40% respectively. The relatively slow turnover of 
muscle P2 was not accelerated by stimulated con- 
tractions (120/min). AMP is not known to serve 
as a phosphate acceptor in either glycolytic oF 
respiratory metabolism. The only known process 
which can account for the turnover of Pz is the 


(1) 
adenylate kinase reaction, ATP + — 2\DP. 
In kidney and liver this reaction appears to pro- 
ceed almost as rapidly as does the turnover of P. 
AMP may arise de novo, from ATP = AMP + 
P, — P; (or P — P — CoA, etc.), by hydrolysis, 
or from reaction 2. If AMP can serve as acceptor 
for oxidative phosphorylations, then reaction ? 
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must occur on a considerable scale since few ender- 
gonic processes are known to employ ADP as an 
energy source. 


620. CO; fixation during amphibian develop- 
ment. 8S. CoHEN (introduced by C. Car- 
rUTHERS). Dept. of Radiology, Washington Univ. 
Med. School, St. Louis, Mo. 

To make possible a study of biochemical proc- 
esses occurring during embryonic development, a 
procedure for the labeling of the carbon com- 
pounds present was desirable. Sufficiently rapid 
fixation of CO. occurred during a 5 hr exposure 
(px 6.4) of amphibian eggs at various stages of 
development to make possible chemical frac- 
tionations. Preliminary experiments indicated 
that at all stages studied (unfertilized egg to 
neurula) the soluble material of the cells and the 
‘nucleic acid’ fraction incorporated considerable 
amounts of the isotope. The specific activity of 
the total proteins increased approximately 10-fold 
during this period. The nature of the radioactive 
components in these fractions are being investi- 
gated. Aspartic acid, glutamic acid, acids of the 
Krebs cycle, and several as yet unknown com- 
pounds have been isolated The distribution of 
the isotope among these components varies with 
the stage of development. 


(21. Dioxane-acid hydrolysis of ketosteroid 
conjugates. Saut L. CoHeNn anp IrvinG B. 
Oneson.* Dept. of Physiological Chemistry, 
Univ. of Minnesota Med. School, Minneapolis. 
Grant and Beall (Recent Progress in Hormone 

Research, 5: 307, 1950) reported the use of 1,4- 

dioxane for the hydrolysis of pure estrogen sulfates 

although they were unable to effect any hydrolysis 
of crude estrogen concentrates obtained from 
pregnant mares urine. This paper reports on the 
use of dioxane-trichloracetic acid (TCA) and of 
dioxane-HCl to effect a hydrolysis of conjugated 
ketosteroids in urines. Butanol extracts prepared 
according to the technique of Bitman and Cohen 
(1951) failed to be hydrolyzed by dioxane. The 
concentration of butanol extracts in the acid 
condition (pH 2.0-3.0) yielded residues which 
were 20-100% hydrolyzed by dioxane and rapidly 
hydrolyzed by dioxane-TCA (10% W/V). This 
hydrolysis was found to be specific and quanti- 
tative for the ketosteroid sulfates. About 40% of 
the ‘total’ ketosteroids are hydrolyzed by dioxane- 

TCA. The use of dioxane-HCl (10% HCl) effects 

a hydrolysis of the total ketosteroids in urine. 

Both the dioxane-HCl and the dioxane-TCA plus 

glucuronidase hydrolyses yield about 15% more 

ketosteroids than the standard HCl hydrolysis. 

Both of these hydrolytic procedures yield about 

20% of the ‘total’ ketosteroids as 617-ketosteroids. 

These data are interpreted as indicating the near 
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quantitativeness of these procedures and also the 
destructive influence of the straight HCl. 


622. Role of Coenzyme A in enzymatic syn- 
thesis and breakdown of acetoacetate. 
Minor J. Coon, Joseru R. Stern, ALICE DEL 
CAMPILLO* AND SEVERO Ocuoa. Dept. of Phar- 
macology, New York Univ. College of Medicine, 
New York City. 

Evidence has been presented (Nature, in press) 
that acetoacetate synthesis and breakdown in 
heart proceed through the reversible reactions 
1) 2 acetyl CoA = acetoacetyl CoA + CoA and 
2) acetoacetyl CoA + succinate = succinyl CoA 
+ acetoacetate. Acetoacetate synthesis occurs in 
heart enzyme preparations with succinate and 
catalytic amounts of acetyl CoA (generated en- 
zymatically from acetyl phosphate) because of 
the enzymatic reaction 3) succinyl CoA + H.0 — 
succinate + CoA. Liver, which does not catalyze 
reaction 2, synthesizes aceto-acetate through the 
coupling of reaction 1 with reaction 4) acetoacetyl 
CoA + H.O — acetoacetate + CoA. The heart 
enzymes catalyzing reactions 1 and 2 have been 
separated and preparations of the liver aceto- 
acetate condensing enzyme (reaction 1) havebeen 
obtained practically free of acetoacetyl CoA 
deacylase. The CoA transfer enzyme (reaction 2) 
has been identified by the observation that it 
stimulates acetoacetate synthesis from acetyl 
CoA by the liver acetoacetate condensing enzyme 
fraction provided succinate and purified succinyl 
CoA deacylase are present. When succinyl CoA 
and acetoacetate are incubated with heart transfer 
enzyme an intermediate accumulates which can 
be precipitated as an alcohol-insoluble barium 
salt..The intermediate yields no citrate (7.e., no 
acetyl CoA) in the presence of citrate condensing 
enzyme, reduced CoA, and oxalacetate unless the 
acetoacetate condensing enzyme of liver or heart 
is present. Under the latter condition the molar 
ratio of sulfhydryl (7.e., CoA) released to citrate 
formed is approximately 1:2. These properties 
of the intermediate correspond to those predicted 
for acetoacetyl CoA. 


623. Relationship of phospholipide and nu- 
cleoprotein synthesis in the liver. W. E. 
CoRNATZER, JOHN P. Davison* and DUANE 
G. GaLio.* Dept. of Biochemistry, Univ. of North 
Dakota Med. School, Grand Forks, N. Dak. 
Attempts to compare the rate of incorporation 

of P%? into the liver phospholipides and nucleo- 

proteins of rats have been made. Male rats (100- 

110 gm) were maintained 4-8 weeks on diets con- 

taining 25% or 5% casein with respectively a low 

(5%) or a high (32%) fat content. The rats were 

injected with P®? and after 6 hours the inorganic 

P, lipides and nucleoprotein P and N were deter- 

mined. From these results and the radioactivity 
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measurements, the relative specific activity of 
the phospholipides and nucleoproteins were 
calculated. The liver phospholipide P/N ratio 
was constant, irrespective of protein or fat con- 
tent of the diet. The ratio of the relative specific 
activities of the phospholipide P/nucleoprotein 
P was unaltered by the protein intake or the 
amount of fat in the liver. In rats maintained on 
a 5% casein-5% fat diet for 4, 8, 16 and 28 weeks, 
the ratios of the synthesis of phospholipides to 
nucleoproteins and phospholipide P/N were con- 
stant and not related to the degree of cirrhosis or 
fibrosis by histological evidence. There appeared 
to be a rather constant relationship of the syn- 
thesis of phospholipides to that of the nucleo- 
proteins, whether or not the liver is ‘fatty,’ 
fibrosed or normal. (Aided by a grant from Nat’l. 
Inst. of Health, USPHS.) 


624. Effect of whole-body X-irradiation on 
liver function. W. E. Cornatzer, O. ENGEL- 
STAD* AND JOHN P. Davison.* Dept. of Bio- 
chemistry, Univ. of North Dakota Med. School, 
Grand Forks, N. Dak. 

Male mongrel dogs, 6-16 kg, received food and 
water ad libitum. The dogs were given sodium 
pentobarbital prior to 500r. whole-body radiation. 
Fasted blood samples withdrawn from the jugular 
vein were analyzed for the hematocrit, hemo- 
globin, WBC, RBC counts, prothrombin time 
(one stage), thymol turbidity, BSP, total serum 
proteins, A-G ratio, cholesterol and ester fraction, 
NPN, urea nitrogen, uric acid, total lipides and 
phospholipides. Duplicate control studies and 
single determinations were made at 2, 4, 7, 8, 9 
and 10 days following irradiation. The results of 
the hematocrit, hemoglobin, RBC and WBC de- 
terminations indicate acute irradiation. The 
following liver tests were positive from 9 to 
10 days following irradiation: a decrease in albu- 
min concentration and A-G ratio, elevated choles- 
terol and uric acid. The thymol turbidity test 
and BSP were observed to be positive. A rise in 
NPN and urea N occurred on the day of death. 
There was very little change in the prothrombin 
time (one stage), total lipides or phospholipides. 
Death occurred in all dogs, with one exception, 
by the 10th day following irradiation. Liver 
function tests were all negative in control dogs 
made anemic by removal of blood to lower the 
hematocrit to a value observed in the irradiated 
animals. (Aided by a grant from U. S. Atomic 
Energy Commission AT-(11-1) -204.) 


625. Phosphorylation of carbohydrates by 
mammary gland. E. M. Craine,* W. J. Rut- 
TER* AND R. G. HansEN. Div. of Biochemistry, 
Dept. of Dairy Science, Univ. of Illinois, Urbana. 
Mammary gland tissue of lactating rats was 

frozen and powdered, then homogenized with 
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phosphate buffer. Transphosphorylation was ob. 
served by the manometric measure of CO, releage. 
In the presence of added ATP, magnesium, fluo- 
ride and iodoacetate these homogenates phos. 
phorylated glucose, galactose, fructose, mannose, 
and maltose. At concentrations of 5.5 um of sub- 
strate per ml mannose and glucose were phos- 
phorylated at near maximum rates. Increases 
above this concentration increased rates for 
galactose, fructose and maltose. Centrifugation 
at approximately 5000 g increased activity for 
galactose and fructose. Extracts of the mammary 
gland tissue of lactating rats have yielded a 
barium soluble-alcohol insoluble fraction which 
contains phosphate esters of glucose and galac- 
tose. These esters have been identified by enzy- 
matic and chromatographic methods. 


626. Properties and distribution of homogen- 
tisic acid oxidase. Dana I. CRANDALL. Dept. 
of Biological Chemistry, College of Medicine, 
Univ. of Cincinnati, Cincinnati, Ohio. 

Clear supernatants of homogenates of extra- 
hepatic rat tissues were incubated with homogen- 
tisic acid (I) and the rate of its oxidation to 
4-fumarylacetoacetic acid determined. Brain, 
intestine, spleen, skeletal and cardiac muscle, 
and blood were inactive while kidney was approx. 
one half as active as liver. The ability of Fe** to 
reactivate (NH,)eSO, precipitated fractions ob- 
tained from liver extracts (SuDA AND TAKEDA. 
J. Biochem. (Japan) 37: 381, 1950) was confirmed 
and further studied. Aging and short storage or 
incubation at px 5.5 to 6.0 of clear supernatants 
of liver homogenates led to greatly reduced ac- 
tivity which could be partially or completely 
restored by Fe** in the presence of ascorbate. 
Fe** ascorbate was more regularly effective than 
Fe** alone although ascorbate alone had no effect. 
Mg**, Mnt+, Zn*+, Ni+*+, Cott, Cut+, and Al*** 
did not reactivate. The activity of freshly pre- 
pared liver supernatants was not increased by 
Fe*+. Dialysis, per se, did not reduce activity. 
Active preparations were strongly inhibited by 
a,a-dipyridyl and cyanide and much less severely 
by cysteine, H.S, and iodoacetate. Benzoquinone 
acetic acid, a postulated intermediate in the 
oxidation of I, was not oxidized by active prepara- 
tions and, in relatively low concentrations it 
either acted as, or gave rise to, a highly potent 
inhibitor of the enzymatic oxidation of I. 


627. Effect of golden nematode hatching fac- 
tor on acid production by Aspergillus 
awamori. R. V. Danustrom, W. V. HARTWELL 
anp A. L. Neat (introduced by L. A. MAYNarD). 
Dept. of Biochemistry and Nutrition, Cornell 
Univ. Ithaca, N. Y. 
The Golden nematode (Heterodera rostochiensis 

Wollenweber) has been recognized as the only 
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organism responding to the ‘Golden nematode 
hatching factor.’ Consequently workers attempt- 
ing to isolate the factor have had to rely upon 
this nematode as the assay organism. Such assays 
are time consuming, not too accurate and are 
impossible to make during the dormant period of 
the nematode. Aspergillus awamori has been 
found to respond to the presence of the ‘hatching 
factor’ and has been used successfully to check 
activity of preparations of the factor. A level of 
1X 10-! g/ml of a preparation of the factor was 
found to enhance acid production in the mold 
by an amount equivalent to approximately 7 ml 
of 0.1 N alkali. The medium used was Lockard’s 
etal. (Soil Sc. 55: 185, 1943) supplemented with 
yeast, peptone and sodium acetate. By comparing 
the responses of the fungus and the nematode to 
various preparations obtained during purification 
of the factor, it is apparent. that the mold is re- 
sponding to the factor and not to some other 
entity. Furthermore, the same Rr values for the 
factor as reported by Massey and Neal (Federa- 
tion Proc. 10: 222, 1951) were obtained when the 
activity of paper chromatograms was determined 
by the use of A. awamori or the Golden nematode 
as the assay organisms. 


(28. Chemical fractions derived from nuclei 
and cytoplasmic particles isolated by two 
new specific gravity methods. R. DUNCAN 
DaLuaM* AND Lioyp E. Tuomas. Dept. of Bio- 
chemistry, Univ. of Missouri, Columbia. 

A fresh rat liver was minced and immediately 
homogenized in cold sucrose or glycerol solutions 
(sp. gr. 1.194). The homogenate was strained 
through one and then four layers of cheese cloth 
and the final volume made up to 25 ml with the 
original medium. 5 ml of distilled water was 
rapidly stirred into this solution. 5 ml portions 
were centrifuged in 15 x 180 mm glass test tubes 
for 10 min at 900 X g. The supernatant was re- 
moved with a pipette. It was free from nuclei and 
whole cells. The residue contained predominately 
whole nuclei. 19 ml portions of the supernatant 
were centrifuged in 50 ml cellulose nitrate tubes 
at 10,000 X g for 10 min. The sediment was twice 
resuspended in 25 ml of the original medium and 
5 ml of distilled water and centrifuged as before. 
The final sediment consisted of vari-sized cyto- 
plasmic particles. The nuclear residue was mixed 
with 20 ml of saturated sucrose (63%) or concen- 
trated glycerol (95%), rehomogenized, diluted to 


30 ml with distilled water and centrifuged three 


times at 900 X g for 8, 6 and 5 min, respectively, 
the residue being rehomogenized with a portion 
of the same medium each time. The final residue 
was composed of nuclei only. Chemical fractions 
Were obtained from the nuclei and cytoplasmic 
particles by extracting with 0.14 m and 1.0 m NaCl 
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and with alkaline solutions. Data on these frac- 
tions will be reported. 


629. Preparation and properties of crystalline 
prolidase from swine kidney. Neti C. Davis* 
AND Emit L. Smita. Lab. for the Study of Heredi- 
tary and Metabolic Disorders, Univ. of Utah, 
Salt Lake City. 

Prolidase has been obtained in highly purified 
form by fractionation of extracts of swine kidney 
cortex with acetone and ammonium sulfate. The 
best product obtained thus far has C; = 30 with 
glycyl-t-proline as substrate. Precipitation from 
acetone-water has given poorly defined plate-like 
crystals which are strongly birefringent. Electro- 
phoretic analysis indicates a purity in excess of 
90%. C: at various levels of purity is proportional 
to the amount of the principal electrophoretic 
component observed in the best preparations. On 
hydrolysis the enzyme yields all the usual amino 
acids and the absorption spectrum is that typical 
of protein. The protein is specifically activated 
by Mn** and requires 0.002 m glutathione or 
cysteine for maximal stability; both Mn** and a 
sulfhydryl compound must be added during the 
purification. The presence of an essential SH group 
in the enzyme is indicated not only by the activa- 
tion behavior but also by the complete inhibition 
produced by low levels of p-chloromercuriben- 
zoate; this inhibition is quantitatively reversed 
by SH compounds. The enzyme has the specificity 
of an imidodipeptidase as reported earlier for the 
same enzyme from other sources (ADAMS AND 
Smitu, J. Biol. Chem. 198: 671, 1952). Dipeptides 
with the peptide bond, —COHN—, are not hy- 
drolyzed nor are the tripeptides, glycylprolyl- 
glycine and glycylglycylproline. 


630. Coenzymatic functions of thiamine pyro- 
phosphate and lipothiamide pyrophos- 
phate. Betry G. DEBusk* anp LEsTER J. 
ReEep. Dept. of Chemistry, Univ. of Texas, 
Austin. 

An £E. coli mutant has been isolated which re- 
quires lipothiamide, the amide of a-lipoic acid 
and thiamine, for oxidation of pyruvate and a- 
ketoglutarate (J. Am. Chem. Soc. 74: 3457, 1952). 
At the enzyme level lipothiamide pyrophosphate 
(LTPP) functions as a coenzyme in the oxidative 
decarboxylation of these a-keto acids (J. Am. 
Chem. Soc. 74: 3964, 4727, 1952). Studies with puri- 
fied pyruvate oxidase preparations from the 
mutant and wild-type E. coli reveal that the fol- 
lowing transformations of pyruvate occur in the 
presence of the appropriate thiamin coenzyme: 
(1) pyruvate + DPN*+ + CoA — Acetyl-CoA + 
DPNH + Ht; (2) pyruvate + H,O + 2 ferri- 
cyanide — Acetate + CO + 2 ferrocyanide + 
2H*+; (3) pyruvate + acetaldehyde — Acetoin + 
CO:. Reaction (1) does not occur in the absence of 





FEDERATION PROCEEDINGS 


LTPP and the action of this coenzyme is inhibited 
by thiamine pyrophosphate (TPP). Reactions (2) 
and (3) require the presence of TPP and its action 
is inhibited by LTPP. Reaction (1) involves the 
initial formation of an S-acetyl derivative of re- 
duced LTPP and represents the physiological 
pathway for generation of acetyl groups from py- 
ruvate. The question as to whether one or more 
enzymes is involved in these transformations will 
be discussed. 


631. Microdetermination of glucuronic acid 
in blood. J. S. DEFRatTEs* anp M. J. Boyp. 
Div. of Biological Chemistry Hahnemann Med. 
College, Philadelphia, Pa. 

The unreliability of the naphthoresorcinol reac- 
tion for estimating glucuronic acid in biological 
fluids is due to the presence of interfering sub- 
stances and to the known destruction of glucu- 
ronic acid at 100°C. Nonuniformity of results on 
replicate samples can be attributed mostly to the 
solvent used for extraction. When the reaction is 
carried out at room temperature (25-27°C.) over- 
night, glucose, ascorbic acid, alpha keto-glutaric 
acid and xylose cause no interference and there is 
no destruction of glucuronic acid. By using n- 
butyl acetate immediate crystal clear extracts are 
obtained, thus improving the uniformity. With 
these modifications the nonspecific naphthoresor- 
cinol reaction becomes much more valuable in 
studies of glucuronic acid metabolism. The deter- 
mination can be carried out on the fluid portion of 
0.1 ml of finger-tip blood after first removing the 
proteins by precipitation with meta-phosphoric 
acid. Preliminary hydrolysis of the conjugated 
glucuronic acids is effected in 6 N HCl at 50°C. 
for 1 hr. Then at final concentrations of 6 n HCl 
and 0.16% fresh aqueous naphthoresorcinol, the 
reaction is allowed to proceed for approximately 
16 hr at room temperature. The pigment is ex- 
tracted with n-butyl acetate. Normal values for 
humans are in the range of 0.5-2.0 mg/100 ml of 
serum. 


632. Enzymatic formation of ribulose-5-phos- 
phate from ‘active aldehyde’ and triose 
phosphate. G. pe La Hasa,* I. G. LepeEr* 
AND E. Racker. Dept. of Physiological Chemis- 
try, Yale Univ., New Haven, Conn. 

Enzyme preparations from yeast and E. coli 
form glyceraldehyde-3-phosphate from ribulose- 
5-phosphate and decarboxylate hydroxypyruvate. 
The yeast enzyme was purified about 500 fold and 
a crystalline preparation was obtained. Two re- 
crystallizations and other attempts at purification 
have not increased the specific activity of the 
enzyme. The crystalline preparation was free of 
triose phosphate isomerase and aldolase, and con- 
tained only traces of pentose phosphate isomerase 
which was removed by further fractionation with 


phate were unaffected when added singly to the 
test system but gave rise to triose phosphate when 
added together. Ribulose-5-phosphate (but not 
ribose-5-phosphate) was degraded when another 
‘acceptor aldehyde’ such as glycolaldehyde or pt- 
glyceraldehyde was added. The triose phosphate 
formed was identified as glyceraldehyde-3-phos. 
phate with a preparation of triose phosphate de- 
hydrogenase free of triose phosphate isomerase, 
Decarboxylation of hydroxypyruvate was eata- 
lyzed by the purified enzyme and similarly its 
degradation required the addition of a suitable 
‘acceptor aldehyde’ such as glycolaldehyde, pt- 
glyceraldehyde or triose phosphate. With triose 
phosphate and hydroxypuruvate (as source of 
‘active aldehyde’) the purified enzyme catalyzed 
the formation of a pentose phosphate which ap- 
pears. to be ribulose-5-phosphate. The product 
isolated as a barium salt gave an orcinol reaction 
with a distinct though smali band at 540 my, iden- 
tical with that given by ribulose-5-phosphate. It 
was degraded by the purified yeast enzyme only 
after addition of glycolaldehyde, ribose-5-phos- 
phate or pi-glyceraldehyde. 


633. Succinate decarboxylation reaction in 
Propionibacterium. E. A. DeEtwicue,* E. F. 
PHARES* AND S. F. Carson. Lab. of Bacteriology, 
Cornell Univ., Ithaca, N. Y. and Biology Div., 
Oak Ridge Natl. Lab., Oak Ridge, Tenn. 
Cell-free extracts of Propionibacterium pento- 

saceum activated succinate, propionate and ace- 

tate (hydroxamic acid method); ATP was re- 
quired. CoA requirement was also demonstrated 
with cell juices treated with Dowex-1 to remove 

CoA. The hydroxamic acid derivatives of suc- 

cinate, propionate and acetate were identified on 

paper chromatograms. The data may be inter- 
preted in terms of ATP-CoA dependent reactions, 
yielding initially succinyl-, propionyl- and acyl- 

CoA compounds. Transacetylase activity was low 

(measured by sulfanilamide acetylation) and it 

has not yet been possible to demonstrate trans- 

propionylation or transsuccinylation. (We sre in- 
debted to both G. D. Novelli and E. R. Stadtman 
for personal communications concerning methods 
used above.) The following reactions were carried 
out under anaerobic conditions with Dowex-l 
treated (CoA-free) cell extracts: a) succin:te-l- 
C™ yielded propionate-1-C' (30% yield of C") 
and CO, (1.5% yield of C4); ATP and CoA were 
required. b) propionate-2-C™ plus CO, yicided 
succinate-1,2-C™, with the distribution of |abel- 
ling in various experiments indicating that pro- 
pionate incorporation was from fifty to seventy- 
five times that of CO.; CoA was required but ATP 
dependence could not be demonstrated; the pres- 
ence of large amounts of (unlabelled) succinate 
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were necessary. The data from these two types of 
tracer experiments indicate existence of a one 
carbon compound (derived from succinate) which 
can reversibly combine with a three carbon deriva- 
tive of propionate in preference to CO:. 


(34. Synthesis of phenyl-and-p-nitrophenyl 
sulfate by rat liver homogenate and frac- 
tions. R. H. De Mero, Martua W1zERKANIUK* 
anp Emma Fasranti,* Dept. of Biochemistry, 
Jefferson Med. College, Philadelphia, Pa. 

Liver homogenate, fortified with adenylic and 
succinic acids, forms p-nitrophenylsulfate to a 
decreasing extent with increasing concentration 
of substrate. The same range of activity was ob- 
served when pyruvate, fumarate or citrate was 
substituted for succinate. The system conjugating 
p-nitrophenol behaves in many respects as the 
phenol conjugating system already described (J. 
Biol. Chem. 195: 175, 1952). The ‘microsome-free’ 
supernatant of rat liver synthesizes phenyl sulfate 
from phenol and sulfate when supplemented with 
ATP, provided Mg** is present. The activity is 
not lost by freezing and thawing and is very stable 
in the lyophilized state. The microsome fraction 
inhibits the reaction presumably because of its 
ATPase activity, its sulfatase activity being very 
low. ‘Microsome-free’ supernatant and mito- 
chondria are separately inactive if incubated in 
the presence of AMP and an oxidizable substrate; 
combination of both fractions restores the ac- 
tivity. The mitochondria are required to generate 
ATP by aerobic phosphorylation. Other proper- 
ties of the system will be discussed. (This work 
was supported in part by contract NONR 229(00) 
with the Office of Naval Research.) 


635. Labile phosphate, electrolyte and water 
shifts in the heart and the occluded and 
nonoccluded limb during tourniquet shock 
in the rat. J. DeNson,* E. Gray* anp H. JEN- 
sen. Dept. of Biochemistry Army Med. Research 
Lab., Fort Knox, Ky. 

Changes in the labile phosphate, sodium, po- 
tassium, calcium, magnesium and water in the 
heart, the occluded and nonoccluded limb follow- 
ing application and release of rubber band tour- 
hiquet have been investigated in the rat. Occlu- 
sion of the limb for 4.5 hours produced a sharp rise 
in muscle inorganic and labile phosphate, a slight 
increase in sodium and water, and no change in 
potassium, calcium and,magnesium. Release of 
the tourniquet caused a gradual liberation of both 

inorganic and ATP-phosphorus from the limb, a 

pronounced increase in sodium, calcium and 

‘water, a definite decrease in potassium, and no 
pronounced change in magnesium. Tourniquet re- 
lease was accompanied by the following changes 
in the heart: increase in ATP-phosphorus and 
potassium; a decrease in water, sodium, calcium, 
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magnesium and inorganic phosphate. The de- 
crease in calcium was followed by an elevation 
above normal. The influence of saline therapy on 
the observed shift of these electrolytes was also 
studied. Experiments are under way to correlate 
these changes in the electrolyte balance with those 
observed in blood, liver and kidney, and to eluci- 
date the possible significance of these observa- 
tions. 


636. An in vivo study of the availability of 
amino acids in proteins. A. E. DENTon,* S. 
N. GersHorr* anp C. A. E_vensem. Dept. of 
Biochemistry, Univ. of Wisconsin, Madison. 

A simple procedure for cannulating the portal 
vein of dogs has been developed in order to obtain 
samples of blood for analysis of amino acid after 
feeding different proteins. The cannulation pro- 
cedure consists of passing a siliconized plastic 
tubing through a hypodermic needle into the vein 
and securing it with omentum. The end of the 
tubing can be palpated after it is placed in the 
vein to assure that it is close enough to the liver 
to be anterior to any vein entering the portal vein. 
The other end of the tubing is brought to the out- 
side of the animal where it can be secured easily. 
Various types of tubing have been tried and Gen- 
flex plastic tubing (Cat. No. 603, General Cement 
Manufacturing Co., Rockford, Ill.) has proved to 
be the most satisfactory. Amino acid analysis of 
the plasma from the portal and radial veins has 
been carried out before and at various times after 
feeding the dogs rations which differ only in the 
type of protein. Values will be given for samples 
obtained after feeding zein, casein and the pro- 
teins of beef. 


637. Biosynthesis of serine. SHARADCHANDRA 
DEopHAR* AND WaRwIck SakaMl. Dept. of Bio- 
chem., Western Reserve Univ. School of Med., 
Cleveland, Ohio. 

The formation of serine from formate and gly- 
cine has been studied in cell free extracts of pigeon 
and chicken liver. Homocysteine specifically ac- 
tivates the incorporation of formate and formal- 
dehyde into serine in pigeon liver extract (BERG, 
P. Federation Proc. 11: 186, 1952). The incorpora- 
tion of formate C into the 8-position of serine in 
chicken liver is considerably less than that in the 
pigeon preparation and is not as strongly stimu- 
lated by homocysteine. Glutathione and thio- 
glycollic acid also enhance the incorporation, 
though to a much lesser extent than homocysteine 
while cysteine appears to competitively inhibit 
the function of homocysteine. Whereas the incor- 
poration of formate and formaldehyde C into 
serine in pigeon liver homogenate is stimulated 
by homocysteine and inhibited by cysteine, the 
incorporation of the C'* of methyl-labeled sarco- 
sine is unaffected. Liver extracts of pyridoxine 
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deficient chicks, treated with desoxypyridoxine 
showed a reduced ability to incorporate formate 
C** into the 8-position of serine. These results are 
consistent with those of Lascelles and Woods 
(Nature 166: 649, 1950), who have shown a pyri- 
doxal requirement for serine synthesis by S. jae- 
calis. Pyridoxal phosphate activation of the meth- 
ylene carbon of glycine toward C; condensation 
is consonant with these observations. 


638. ‘In vivo’ enhancement of rat intestinal 
xanthine oxidase by liver fractions or mo- 
lybdate ion. E. C. De Renzo, E. KALerra anp 
P. HEYTLER (introduced by J. J. OuEson). Le- 
derle Labs. Div., American Cyanamid Co., Pearl 
River, N. Y. 

A factor(s) in liver residue which increases the 
level of liver and intestinal xanthine oxidase when 
fed to weanling rats has been described by Wester- 
feld and Richert. An excellent assay for this die- 
tary factor utilizing rat intestine has also been 
described by these authors. The present study 
was undertaken to determine the nature and mode 
of action of this substance(s) utilizing the experi- 
mental conditions of the above authors. Liver 
residue was fractionated and extracts of the xan- 
thine oxidase factor(s) prepared. The factor(s) 
was found to be dialyzable and stable to heat, 
acid and alkali. Ashed extracts and ashed liver 
residue, shown by spectrographic analysis to con- 
tain Al, Sb, Ba, Cr, Co, Pb, Mo, Ni, Ag, Sn, Ti, V 
and Zn along with the ‘common’ elements were 
also active. It was found that Hoagland’s solution 
of inorganic ions could fully replace the activity 
of liver residue. Further studies with single salts 
revealed that ingestion of molybdate ion is respon- 
sible for the increased intestinal xanthine oxidase 
levels. Spectrographic analysis of the ashed basal 
diet revealed the absence of molybdenum. The 
addition of as little as 1 mg sodium molybdate/kg 
diet or injection of 10 y per day subcutaneously 
gave values for xanthine oxidase equal to that ob- 
tained when a diet containing 10% liver residue 
was fed. No other ions have produced this effect, 
thus pointing to a highly specific role of molyb- 
denum on this enzyme system. This finding con- 
stitutes the first report suggesting an in vivo role 
for molybdate in an animal enzyme system. 


639. Yeast phosphatase. Immunological 
method of determining its location in the 
cell. Metva J. Derrick, RutH E. MILLER AND 
M. G. Sevag (introduced by M. Fay). Dept. of 
Bacteriology, Woman’s Med. College of Penn- 
sylvania, and Dept. of Microbiology, School of 
Medicine, Univ. of Penneylvania, Philadelphia. 
Immunological technic was previously used by 

us (J. Bact., 55: 381, 1948; 58: 621, 1949; 61: 189, 

1951) to determine the location of certain respira- 

tory enzymes in yeast cells. It was found that the 
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activities of hexokinase or carboxylase isolated 
from baker’s yeast were completely inhibited re. 
spectively by homologous rabbit antisera. Hoy. 
ever, these sera failed to inhibit the activities of 
these enzymes as components of the yeast cells, 
These observations were interpreted to indicate 
that these enzymes are located in the interior of 
the intact cells. The large molecular weight anti- 
enzyme antibody unable to permeate the cell wall 
fails to reach the internal environment for an in. 
hibitory reaction with these enzymes. The phos- 
phatase activity of the brewer’s yeast was studied 
also in the above manner. It was found that both 
the partially purified phosphatase preparations 
and that in the cell are completely inhibited by 
antiphosphatase or antiyeast serum. Comparing 
this observation with those obtained from the 
study of yeast carboxylase and hexokinase, it 
would seem strongly indicative that yeast phos- 
phatase is, at least in part, situated on the external 
surface of the cell wall. (See Sevag, Derrick and 
Miller, in this Proceedings, for a report on the 
competitive antagonism between substrate and 
antiphosphatase antibody for the active groupings 
in the yeast phosphatase.) 


640. Fetuin: a glycoprotein of fetal calf blood 
serum. H. F. Deutscu. Dept. Physiol. Chem., 
Univ. of Wisconsin Med. School, Madison. 
Some of the electrophoretic properties of fetuin 

are suggestive of a similarity to ovomucoid and 
human serum mucoprotein. Its solubility proper- 
ties in trichloroacetate solutions at px 3.5 in con- 
junction with further ammonium sulfate and 
ethanol fractionation procedures have been uti- 
lized for its separation free of the contaminants 
of Pedersen’s preparations. The purified material 
as obtained from fetal calf serum contains approxi- 
mately 9.5% mannose-galactose and 9% glucose- 
amine. Values for the apparent specific volume and 
nitrogen are in keeping with those to be expected 
for a mucoprotein. The protein is not coagulated 
by heating in neutral solution at 100°. Two electro- 
phoretic components appear at acid px values in 
the isoelectric region (pH 3-4) for material which 
gives a single peak in pu 8.6, 0.1 ionic strength, 
diethylbarbiturate buffer. Sedimentation and dif- 
fusion experiments on highly fractionated mate- 
rial indicate that the molecular weight in neutral 
solution is near 35,000. In acid px a large portion 
of the protein exists in the form of dimers or even 
larger aggregates. This apparent dimerization is 
largely reversible near neutral pu. The acid trans- 
formation appears to be relatively complex and 
the proportion of molecules showing this trans- 
formation has varied for different fetuin prepara- 
tions. 


641. Nature of the keto acids accumulated in 
thioctic acid deficiency. Virginia C. DEWEY 
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anp G. W. Kipper. Biological Lab., Amherst Col- 

lege, Amherst, Mass. 

Tetrahymenapyriformis(geleit) grown in media 
without acetate and containing suboptimal 
amounts of thioctic acid accumulate acids in suffi- 
cient quantity to be lethal. Analysis of such media 
by paper chromatography (Proc. Soc. Exper. Biol. 
& Med. 80: 302, 1952) revealed the presence of 
pyruvic and e-ketoglutaric acids as well as an 
unknown acid. A further study using partition 
chromatography on silica showed that lactic and 
succinic acids were accumulated. An unidentified 
acid fraction preceding acetic in the effluent from 
the column was obtained. This material varied in 
amount depending on the thioctic acid content of 
the medium, being greatest in deficient cultures. 
Treatment with 2,4-dinitrophenyl hydrazine or 
oxidation with ceric sulfate showed that the mate- 
rial consisted largely of an a-keto acid (or acids). 
Chromatography of the oxidation products on 
buffered silica revealed the presence of a fatty 
acid corresponding in position to valeric acid. 
This suggested that the original material was an 
a-ketocaproic acid. By the use of less concentrated 
butanol-chloroform solvents, the original material 
could be separated into several minor and one 
major component. Absorption spectra of the. 2,4- 
dinitrophenyl hydrazones (DNPH) of this com- 
pound and of the various isomers of a-ketocaproic 
acid showed the closest correspondence between 
the unknown DNPH and a-ketoisocaproic acid 
DNPH. It is assumed that this acid arises from 
deamination of leucine. The disappearance of this 
acid with increasing thioctic acid suggests that 
the latter catalyzes the oxidation of deaminated 
amino acid residues. 


642. Xanthyl cytochrome c: an inhibitor of 
cytochrome c. SHERMAN R. DICKMAN AND 
Wayne L. Westcorr.* Dept. of Biological Chem- 
istry, Univ. of Utah College of Medicine, Salt 
Lake City. 

Cytochrome c (Sigma) was purified by the Keilin 
and Hartree alkaline ammonium sulfate proce- 
dure. It was electrophoretically homogeneous at 
pu 7.3 (u = 4.8 X 10°) and pu 10.7. This material 
was treated with xanthydrol in 50% acetic acid 
solution for thirty minutes at room temperature. 
The reaction mixture was extracted three times 
with ether to remove unreacted xanthydrol, di- 
alyzed overnight against distilled water and lyo- 
Philized. The xanthyl cytochrome c so obtained 
was electrophoretically homogeneous at pH 7.3 
(u = 3.8 X 10). Neither cytochrome c nor xan- 
thyl cytochrome ¢c was electrophoretically homo- 
geneous at po 8.5. Numerous differences in the 
ultraviolet and visible spectral-absorbency curves 
of the two cytochromes were observed. The num- 
ber of xanthyl residues in xanthyl cytochrome c 
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was determined by the formation of dixanthyl- 
tryptophan and two xanthyl residues per mole 
were found. As reported previously (Federation 
Proc. 1951), xanthyl cytochrome c can be oxidized 
and reduced chemically but is inactive in the suc- 
cinoxidase system. It has now been found that 
ferro-xanthyl cytochrome c can be oxidized in this 
system and does not inhibit the oxidation of ferro- 
cytochrome c but ferri-xanthyl cytochrome ¢ is 
not reduced. The presence of ferri-xanthyl cyto- 
chrome c inhibits the reduction of ferri-cyto- 
chrome c in the succinoxidase system. A reaction 
medium which contained three times as much 
ferri-xanthyl cytochrome c¢ as ferri-cytochrome c 
showed a 40% inhibition of cytochrome c reduc- 
tion. Xanthyl cytochrome ¢ is also being tested as 
an inhibitor with soluble DPN-cytochrome ¢ re- 
ductase. 


643. Action of cortisone and desoxycorticos- 
terone on plasma lipides of adrenalecto- 
mized dogs. N. R. DiLuzio, Moris L. SHore 
AND D. B. Zitversmit (introduced by D. B. 
Morrison). Div. of Physiology, Univ. of Ten- 
nessee, Memphis. 

The effect of desoxycorticosterone and cortisone 
on the concentration of plasma phospholipides, 
cholesterol, total lipides and the T-1824 space was 
determined in bilaterally adrenalectomized dogs. 
In contrast to the relative constancy of plasma 
lipides in the normal animal, we found that the 
DCA maintained dogs suffered a marked loss of 
plasma phospholipides, and cholesterol without 
alteration of the cholesterol/phospholipide ratio. 
After 4 wk of DCA therapy, the concentration of 
these lipides was decreased to 30-50 percent of 
their initial value. In liver, kidney, small intes- 
tine, lung and skeletal muscle the phospholipide 
concentrations remained normal. When desoxy- 
corticosterone was replaced by cortisone, the 
abnormally low plasma phospholipide and choles- 
terol concentrations were restored to their pre- 
operative level within a period of 2-3 days. During 
a subsequent period of cortisone treatment further 
increases in these plasma lipides were observed. 
The action of these adrenal steroids on the turn- 
over of plasma and tissue phospholipides is pres- 
ently being studied with radioactive phosphorus. 
(Supported by the American Cancer Society.) 


644. Synthesis of DL, D, and L glyceryl amino 
acid derivatives. Davip G. Douerty (intro- 
duced by Joun R. Totter). Biology Div., Oak 
Ridge Natl. Lab., Oak Ridge, Tenn. 

The ready hydrolysis of glyconyl peptide deriva- 
tives by enzymes suggested the synthesis of pep- 
tide derivatives of the simplest asymmetric al- 
donic acid, glyceric acid. Since it was desirable to 
obtain derivatives of both stereoisomers of gly- 
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ceric acid the resolution of pi-glyceric acid via the 
quinine salts was reinvestigated. Utilization of 
solvent systems different from those originally re- 
ported effected a good separation in reasonable 
yields of p- and L-glyceric acid. A literature survey 
revealed the lack of suitable glyceric acid inter- 
mediates for the synthesis of peptide derivatives. 
Therefore, the following series of reactions yield- 
ing crystalline derivatives in good yields at each 
step with pL-, p- and L-glyceric acid was developed. 
Glyceric acid was converted to the p-nitrobenzyl 
ester and benzoylated in pyridine to yield diben- 
zoyl-p-nitrobenzyl glycerate. This compound was 
reduced with Pd-H: to dibenzoyl glyceric acid and 
converted to dibenzoyl glyceryl chloride with 
PCl;. This acid chloride was coupled to the amino 
acid esters in the usual manner and the coupling 
product converted to the amide with methanolic 
ammonia. Crystalline amides were obtained with 
L-phenylalamine and t-tyrosine. The tyrosine 
amides were readily hydrolyzed by crystalline 
a-chymotrypsin. 


645. Lipoic acid function: a-dicarbony] oxida- 
tion by Streptococcus faecalis, 10Cl. M. 
Douin (introduced by J. W. Foster). Biology 
Div., Oak Ridge Natl. Lab., Oak Ridge, Tenn. 
Vacuum dried cells of Streptococcus faecalis 10C1 

catalyze the oxidation of one molecule of diacetyl 

to two molecules of acetate with ferricyanide as 
hydrogen acceptor. The oxidation also takes place 
anaerobically in the absence of ferricyanide, with 
acetoin accumulating as the reduced product. 

Using the ferricyanide assay system, it has been 

shown that diacetyl oxidation requires lipoic acid 

while the oxidation of free acetaldehyde does not. 

Barner and O’Kane (J. Bact. 64: 381, 1952) have 

also recently demonstrated that acetaldehyde 

oxidation by S. faecalis is independent of lipoic 
acid. Taken together with previous work (O’KaNE 

AND GuNsALUS. J. Bact. 56: 499, 1948; DoLIN AND 

GunsALvs. Federation Proc. 11: 203, 1952) that has 

shown the lipoic dependency of a-keto acid oxida- 

tion, these data suggest the general function of 
lipoic acid in reactions involving the split of the 
a-dicarbonyl grouping to form active aldehyde 
followed by the dehydrogenation of active alde- 

hyde to the acyl level. Further, the fact that a 

lipoic dependent reaction will take place in fer- 

ricyanide (a thiol oxidizing reagent) makes it 
probable that at least one of the functions of lipoic 
acid in these reactions involves hydrogen trans- 

port via the disulfide group. Soluble extracts of S. 

faecalis will oxidize diacetyl, but not acetaldehyde, 

therefore, free acetaldehyde cannot be an inter- 
mediate in this reaction. The cell free diacety] 
reaction is completely cocarboxylase dependent. 

The similarity of the diacetyl reaction to the keto 

acid system suggests the existence of a common 
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aldehyde intermediate. This point will be dis. 
cussed. 


646. Cytochrome oxidase and succinic dehy. 
drogenase of isolated liver cell nuclei, 
ALEXANDER L. Dounce, Ernest R. M. Kay* 
AND SypDNEY Pate.* Dept. of Biochemistry, Univ, 
of Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

Nuclei isolated from rat liver cells in distilled 
water at pH 6.0 have always been found to contain 
appreciable cytochrome oxidase in spite of having 
little or no succinic dehydrogenase activity. Using 
1% gum arabic solution adjusted to pH 6.0 instead 
of distilled water as a medium for centrifugation 
procedures, it has been found that succinic dehy- 
drogenase as well as cytochrome oxidase is gener- 
ally present in the nuclei, provided that the origi- 
nal homogenization of the tissue was carried out 
in distilled water. If the tissue is homogenized in 
gum arabic solution and particularly if higher 
concentrations of gum arabic are used during 
centrifugations, it is possible to obtain nuclei 
which in contrast to those isolated in distilled 
water are nearly colorless and possess only very 
small amounts of cytochrome oxidase and suc- 
cinic dehydrogenase. It is concluded that nuclei 
isolated in distilled water at pH 6.0 probably ad- 
sorb a layer of very fine mitochondrial fragments 
which in certain instances can be made visible 
microscopically by immersing the nuclei in a 
solution of 2,3,5-triphenyltetrazolium chloride in 
buffered sodium succinate. The reason for failure 
to find succinic dehydrogenase in nuclei prepared 
in distilled water was that the rate of decay of 
this enzyme in the nuclear preparation is very 
rapid compared to that of cytochrome oxidase. 
The conclusions of Schneider and Hogeboom and 
of Lang that cell nuclei do not contain cytochrome 
oxidase or succinic dehydrogenase are probably 
correct. 


647. Influence of vitamin Bi: on enzyme ac- 
tivity in E. Coli 113-3. Jacop W. Dusnorr. 
Kerckhoff Labs. of Biology, California Inst. of 
Technology, Pasadena, Calif. 

The influence of Biz on the oxidation of a wide 
variety of substrates first demonstrated by Ogin- 
sky et al. is independent of the cytochrome system 
sine the oxidation measured by the reduction of 
methylene blue and tetrazolium is similarly affec- 
ted. Certain preparations of the mutant which do 
not show the By effect will respond to the vit:min 
if reduced glutathione is added. Cysteine wil! not 
replace glutathione. The ‘aging’ process usually 
required to show a response to Biz results in «: de- 
crease in enzymatic activity. Data will be pre- 
sented suggesting that this decrease in activi'y 18 
related to a decrease in protein sulfhydry! 4s 
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measured by the ferricyanide method and that 
reduced glutathione, Biz and certain substrates 
form 2 system that increases protein sulfhydryl 
in this mutant. 


(48. Sulfate-sulfur metabolism in the rat 
fetus. Dominic D. Dztew1aTKowskI. Hosp. of 
Rockefeller Inst. for Medical Research, New York 
City. 

Twenty-four hours after the intraperitoneal 
injection of sodium sulfate-S®* into pregnant rats, 
sulfur-35 was found in the embryos. The amount 
of the sulfur-35 retained by the embryos was 
directly related to their development in utero. A 
large fraction, from 40 to 90%, of the sulfur-35 
present in the embryos was insoluble in 5% tri- 
chloroacetic acid. The higher fraction was found 
in the embryos approaching term. Radioauto- 
graphs of sections from embryos fixed in 10% 
formalin revealed that the sulfur-35 was most 
highly concentrated in the cartilaginous portion 
of the skeleton. By analysis, the concentration of 
the sulfur-35 in humeral cartilage of 20-day-old 
embryos was found to be about 30 times that in 
the maternal sternal cartilage. The concentration 
of the sulfur-35 in the skeletal muscles, brain, 
heart and skin of the same embryos was also 
higher than in the corresponding maternal tissues. 
The concentration of the radioisotope in the 
maternal gastrointestinal tract, however, was 


higher than in the gastrointestinal tract of the 
embryos. 


9. Excretion of amino acids in malignant 
diseases. CHARLES H. Eapes, JR. (introduced 
by T. P. Nasu, Jr.) Dept. of Biochemistry, Univ. 
of Tennessee, Memphis. 

The excretion patterns of fifteen amino acids 
have been studied in patients with malignant 
diseases and in normal individuals. Both the ‘free’ 
and ‘combined’ amino acids in the urines were 
determined by microbiological methods. The 
subjects of these studies were on standardized 
diets to minimize variations possibly referable to 
dietary differences. The special diets were fed for 
five days and 24-hour urines were collected for 
the 5th day. Procedures will be described for pre- 
paring and administering the diets and for analyz- 
ing the urines. Similarities and différences in the 
amino acid excretion patterns of normal and 
malignant groups will be presented. 


650. In vivo studies on acid-soluble precursors 
of nucleic acid purines. Mary EpMonps* 
ano G. A. LePaae. McArdle Memorial Lab., 
Univ. of Wisconsin, Madison. 

Examination of the acid-soluble nucleotide frac- 
tion of mouse liver and tumor cells after in vitro 
incubation with glycine-2-C' has shown the ade- 
tine to have a higher specific activity than the 
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adenine of the nucleic acid fraction. (LEPAGE. 
Cancer Research. In press.) In the experiments 
reported here glycine-2-C'* was injected intra- 
peritoneally into rats bearing multiple Flexner- 
Jobling carcinoma transplants. After varying time 
intervals the rats were frozen in liquid air. The 
acid-soluble fractions of both liver and tumor were 
chromatographed on Dowex-l and Dowex-50 
columns. The several adenine-containing peaks 
were further chromatographed on paper and the 
radioactivity of the adenine-containing spots was 
determined. The specific activities of the adenine 
compounds from the tumors were always higher 
than those from the liver. After short intervals 
of time following injection of glycine-2-C™, dif- 
ferences in the specific activities of adenine com- 
ponents were observed which were not evident 
after longer time intervals. Further separation 
and purification of these adenine derivatives is 
now in progress. 


651. Enzymatic and ultracentrifugal studies 
on components of a-chymotrypsin obtained 
after prolonged electrophoresis. RicHarp 
EGan (introduced by TH. WaGNER-JAUREGG). 
Enzyme Chemistry Branch, Cm1 C Med. Labs., 
Army Chemical Center, Md. 

Crystalline a-chymotrypsin yields five com- 
ponents in the ascending limb when subjected to 
electrophoresis for 14 to 20 hr in the pH range of 
3.2 to 8.3 (ionic strength = 0.05). Only one com- 
ponent is evident at pH 2.6 or below. On separa- 
tion of these components by the method of Polson 
all are found to be enzymatically active but to a 
varying degree; at pH 4.6 or below highest specific 
activity is associated with the slowest-moving 
component, at pH 5.1 with the second-fastest one, 
and at pH 6.4 with the fastest. Sedimentation 
constants were determined for some of these 
fractions at ionic strength 0.2. Material with the 
highest enzymatic activity yields values of s20.v = 
3.15 to 3.55 which are generally considered to 
indicate the presence of the dimeric form of the 
molecule. In these studies, protein concentrations 
of 0.2 to 0.5% were used, and where dilution 
studies were possible no effect of concentration on 
the rate of sedimentation was found. Parallel 
studies using DFP-inactivated chymotrypsin 
will be reported. 


652. Spectrophotometric determination of 
choline dehydrogenase activity. HERBERT 
J. EtcHent (introduced by W. W. Warnito). 
William Goldman Isotope Lab., Div. of Biological 
Chemistry, Hahnemann Med. Coliege and Hosp., 
Philadelphia, Pa. 

A spectrophotometric method has been de- 
veloped for the assay of choline dehydrogenase 
based upon the cytochrome-linked nature of the 
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enzyme. Rat liver homogenate prepared in phos- 
phate buffer was employed as the primary source 
of the enzyme. The rate of reduction of cyto- 
chrome c was followed at 550 my in the presence of 
choline and phosphate buffer; cyanide was added to 
block the reoxidation of cytochrome c by cyto- 
chrome oxidase. Under the test conditions, the 
reaction rate was zero order with respect to cyto- 
chrome c concentration for at least 3 min, the rate 
being proportional to the quantity of tissue pres- 
ent. At 0.067 final phosphate concentration, cho- 
line dehydrogenase activity was optimal in the re- 
gion of px 6.8-7.0. The activity was considerably 
reduced at pus 7.8 and 6.0. The reaction rate was 
relatively independent of the phosphate concen- 
tration over the range 0.003 to 0.067 m. Varying 
the cytochrome c concentration from 0.68 to 5.40 
xX 10-° m had only a slight effect on the reaction 
rate. Details of the assay method, and the effects 
of such compounds as antimycin and BAL on the 
choline dehydrogenase system, will be published 
elsewhere. 


653. Effect of age on the histochemical char- 
acterization of hyaline cartilages. LILLIAN 
EICHELBERGER AND MIcHAEL Roma.* Div. 


Orthopedic Surgery, Depts. of Surgery and Bio- 
chemistry, Univ. of Chicago, Chicago, Ill. 
Studies are underway on the effects of age on 


the histochemical characterization of hyaline 
cartilages. In this work the costal cartilages 
utilized were taken from puppies ranging in age 
from 5 wk to 25 wk. Chemical data for the values 
for water, electrolytes, total nitrogen, connective 
tissue and chondroitin sulfate were obtained, and 
the biochemical changes in all of these constit- 
uents will be presented. During the first 11 to 12 
wk of puppy life, the calcium content expressed 
per 100 gm of dry cartilage solids averaged 11.8 + 
1.2 mEq; the CO, content 0.52 + 0.2 mm and the 
total phosphorus 4.77 + 0.83 mma. After 12 wk of 
age, the calcium concentrations increased grad- 
ually and significantly. As the calcium concentra- 
tions increased with the growth of the puppies, 
the CO. and phosphorus contents increased simul- 
taneously as calcification progressed. At the age 
of 24 wk the calcium centent, expressed per 100 gm 
of dry cartilage had reached 94.9 mEq; the CO: 
content, 5.88 mm and the total phosphorus con- 
tent, 29.3 mm. At recorded intervals of age, 
throughout the span of life studied (25 wk) the 
extracellular and intracellular masses per kilo- 
gram of wet tissue were estimated and these data 
will be presented and compared. 


654. 17-Ketosteroid excretion in a cycle of 
morphine addiction and withdrawal. ANNA 
J. E1IsENMANN, H. IsBetu,* H. F. Fraser* anp 
JEWELL Sioan.* NIMH Addiction Research 


Volume 19 


Center, Public Health Service Hosp., Lexington, 

Ky. 

Four male subjects were studied: a) during a 
control period, b) during the administration of 
three ascending single doses of morphine, c) during 
morphine addiction (5-10 wk), and d) during 
withdrawal and recovery (4 wk). Urinary crea. 
tinine, uric acid and 17 ketosteroids were deter. 
mined. Forty-eight hours after the administration 
of 45 mg of morphine, there was a striking fall in 
the excretion of 17 ketosteroids. The response to 
60- or 75-mg doses was less, followed, on about 
the 3rd day by a rebound to values higher than 
those of the control period. During addiction tbe 
average decrease in 17-ketosteroid excretion was 
55%. Throughout control and addiction periods 
uric acid/creatinine ratios showed variations 
within the normal range. Following withdrawal of 
morphine, eosinophil counts fell to nearly zero 
(12-24 hr), 17-ketosteroid excretion increased 80 
to 500% above addiction values (24-72 hr) and, in 
2 subjects, uric acid/creatinine ratios increased 
(24-72 hr). 17-ketosteroid excretion returned to 
control levels during the 3rd and 4th wk following 
withdrawal. The changes observed are compatible 
with adrenal activation following withdrawal of 
morphine. 


655. Purine metabolism of a 6-mercapto- 
purine-resistant strain of Lactobacillus 
casei. GERTRUDE B. ELION AND SAMUEL Si1n- 
GER.* Wellcome Research Labs., Tuckahoe, N. Y. 
The purine metabolism of a 6-mercaptopurine- 

resistant strain of Lactobacillus casei has been 

compared with that of the wild strain in an at- 

tempt to elucidate the mechanism of action of 6- 

mercaptopurine. The mutant can utilize guanine 

and xanthine normally but adenine and hypo- 
xanthine are poor sources of purine for growth; the 
wild strain utilizes each of the four equally well. 

There are likewise differences in the utilization of 

purine ribosides and ribotides by the two strains. 

The mutant also differs from the wild strain in 

having an increased folic acid requirement. Al- 

though the mutant is resistant to 6-mercapto- 
purine, it is sensitive to a number of other purine 
antagonists, e. g. 2,6-diaminopurine, 8-azaguanine. 


656. Partition coefficients of some neutral 
steroids in a quaternary biphasic solvent 
system. A nomographic approach. Lewis L. 
ENGEL, Joyce ALEXANDER,* PRIscrLLA CaRTER* 
AND JoANNE Exuiotr.* Medical Labs. of Cullis 
P. Huntington Memorial Hosp. at Massachusetts 
General Hosp. and Dept. of Biological Chemistry, 
Harvard Med. School, Boston, Mass. 

In order to apply the technique of counter- 
current distribution to the separation and charac- 
terization of steroid mixtures from natural 
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gurees, partition coefficients in suitable solvent 
ystems must be known. Although a very large 
number of biphasic solvent systems are possible, 
attention was directed toward the system: cyclo- 
hexane, ethyl acetate, ethanol, water. By suitable 
design of the experiment the partition coefficients 
ofasolute over a wide range of phase compositions 
could be determined with only nine measurements. 
The data thus obtained were then converted to a 
nomographie form which permits the reading of 
the partition coefficients at intermediate phase 
compositions. These procedures were carried out 
with androsterone, dehydroepiandrosterone, 5- 
isoandrosterone (etiocholanolone), epiandros- 
terone (isoandrosterone), androstane-3,17-dione, 
and 4-androstene-3,17-dione, all of which have 
been isolated from urinary extracts. In addition, 
nomograms were prepared for desoxycorticos- 
terone and 11-dehydro-17-hydroxycorticosterone, 
two representative adrenal cortical hormones. 
This technique has been utilized for the selection 
of solvent systems for accomplishing specific 
separations of steroids from natural sources. 


67. Oxidation-reduction characteristics of 
thyroxine. H. E. Evert (introduced by C. L. 
GemMILL). Dept. of Pharmacology, Univ. of 
Virginia Med. School, Charlottesville. 
Experiments using a,a’-dipyridyl as an in- 


dicator revealed that Fet+*+* ion was reduced in the 
presence of thyroxine to Fet* ion. This test was 
performed according to the method of Feigl in 
acidic solution. Further experiments of a qualita- 
tive nature with ferricyanide ion also supported 
the above observation since Turnbull’s Blue was 
formed in acidic solution. This would occur only 
when ferric ion was reduced to ferrous ion. Such 
tests suggested that thyroxine acted as a reducing 
agent in the presence of certain metallic ions in 
the higher valent state. Evidence was also ob- 
tained with the Folin-Ciocalteu Phenol Reagent 
that indicated that the phenolic group may be 
altered. In order to gain further quantitative 
data for the properties of thyroxine as a reducing 
or oxidizing agent, the normal redox potential of 
thyroxine was studied by direct electrometric 
titrations in a conventional manner. The titrations 
with ceric ammonium sulfate and with sodium 
hydrosulfite indicated that thyroxine in solution 
was in a state of equilibrium between the oxidized 
and reduced forms. Tentative Ey values were 
determined at varied pH levels and an E,-pH curve 
was developed for thyroxine. Preliminary experi- 
ments indicated that the ZH) value for thyroxine 
at pH = 0 was about 0.8 volt. Further experiments 
are in progress in order to obtain a more refined 
value for the normal redox potential of thyroxine. 
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658. Photochemical carbon dioxide fixation. 
E. W. Facer (introduced by Hans GAFrron). 
Inst. of Radiobiology and Biophysics (Fels Fund), 
Univ. of Chicago, Chicago, Ill. 

A continuation of work on the isolation and 
properties of the material in spinach leaf macer- 
ates which is responsible for fixation of carbon 
dioxide in phosphoglyceric acid is reported. The 
system studied consists of a solution of a protein 
fraction obtained from the water-soluble portion 
of the macerate by acetone precipitation plus a 
suspension of spinach-leaf chloroplast fragments. 
Carbon dioxide fixation by this system is followed 
by the use of COz:. It is increased by illumina- 
tion. Over 60% of all fixation and about 80% of 
the increase due to illumination is recovered in 
the form of phosphoglyceric acid. It has been 
shown that with this cell-free system carbon 
dioxide fixation in phosphoglyceric acid precedes 
that in phosphopyruvic acid. The total amount 
of carbon dioxide fixed is too small to determine 
manometrically but experiments in which small 
amounts of phosphoglyceric acid were added sug- 
gest that this is a net fixation, not an exchange. 
Various substances have been tested as possible 
sources of the carbon dioxide acceptor but none 
has significantly increased the fixation. The effect 
of added coenzymes, sources of high-energy phos- 
phate and various poisons has been studied. The 
relation of this system to that which functions in 
photosynthetic carbon dioxide fixation in intact 
cells is being investigated. 


659. Copper inactivation of lysozyme. R. E. 
Freeney, L. R. MacDoNNELL* AND E. D. Dv- 
cay.* Western Regional Research Lab., U. 8S. 
Dept. of Agriculture, Albany, Calif. 

Copper ions rapidly inactivate lysozyme in 
weakly alkaline solutions (pH 9.0-9.5) in the pres- 
ence or absence of O2 (Federation Proc. 11: 209, 
1952). The overall reaction is noncatalytic in that 
Cu is bound during the reaction. Approximately 
2 Cu atoms are required per molecule of lysozyme. 
The energy of activation at pH 9.3 in borate 
buffer is ca. 30,000. The Cu-inactivated product 
has a lowered water solubility. Filter-paper elec- 
trophoresis shows at least one major component 
of mobility lower than lysozyme. No significant 
change in molecular weight was observed from 
determinations in 8 m urea by osmotic pressure 
and ultracentrifugal analysis. The cystine in 
lysozyme (cysteine is absent) does not appear tobe 
destroyed as determined by analysis for cystine. 
Comparative studies with free cystine showed 
that cystine is not attacked by Cu in the absence 
of O2. Copper, however, catalyzes a rapid oxida- 
tive destruction of cystine. Copper also inactivates 
ovomucoid, but it does not similarly increase the 
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rate of alkaline inactivation of conalbumin, 
trypsin, or chymotrypsin. 


660. Action of ‘thromboplastinase’ on tissue 
thromboplastic components. D. FELDMAN, 
F. E. Kapitan ann D. R. MERANZE (introduced 
by C. RreGEL). Research Dept., Albert Einstein 
Med. Center, Southern Div. Philadelphia, Pa. 
The action of ‘thromboplastinase’ on crude 

tissue thromboplastins of various sources has 
previously been reported from this laboratory. 
Loss in clotting potency due to enzyme action was 
associated with a split of a phorphorus-containing 
compound. Further work has concerned itself with 
the determination of the site of enzyme action and 
the nature of the split phosphorus compound. 
Employing thromboplastic phospholipoprotein, 
prepared according to Chargaff’s differential 
centrifugation technique, several lipid and protein 
fractions were obtained by different procedures for 
use as substrates for ‘thromboplastinase.’ The ac- 
tion of the enzyme was assayed by both loss in 
clotting potency and phosphorus split. The en- 
zyme was active on all lipid fractions prepared 
from tissue thromboplastin, but showed little or 
no activity on the protein moiety. The split 
plusphorus-containing compound was resistant to 
acid hydrolysis for 3 hr at 100°C., was not pre- 
cipitated by barium acetate, and showed no UV 
absorption peak. The quantitative results of the 
action of the enzyme on specific lipid fractions will 
be presented and the possible identity of the split 
phosphorus compound discussed. 


661. Thromboplastin inhibitors in serum. 
JOHN B. FieLp, GERARD F. LANCHANTIN* AND 
ARNOLD G. WarRE. Depts. of Medicine and Bio- 
chemistry., Univ. of Southern California School 
of Medicine, and Lab. Div. of Los Angeles County 
Hosp., Los Angeles. 

An inhibitor has been identified in human serum 
and plasma which inactivates thromboplastin in 
the presence of calcium. It has been separated 
from serum with ammonium sulfate and is ap- 
parently a water-soluble globulin. Preparations of 
this inhibitor have failed to yield significant 
quantities of lipid ‘antithromboplastin’ (Tocan- 
tins) in spite of the fact that the latter was re- 
peatedly isolated in expected quantities from the 
starting plasma even after prolonged exposure to 
glass. This observation and other experimental 
data indicate that the two factors are not the same. 
Other in vitro experiments have shown that throm- 
boplastin inactivated by this inhibitor can be 
reactivated by the removal of the calcium. It has 
previously been reported that intravenous oxa- 
lates can hasten coagulation. To test this effect 
in vivo, a calcium binding agent, disodium-ethyl- 
ene-diamine tetra-acetate, has been given intra- 
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venously to six hemophiliacs. Serum calcium 
levels were reduced from 15 to 50%. A shortening 
of the whole blood coagulation time of approxi. 
mately 50% was noted in three of the hemophil- 
iacs. The reduction of clotting was accompanied 
by a slight but significant increase in prothrombin 
consumption. This response was only a fraction 
of that obtained from administration of fresh 
whole blood. These experiments suggest that a 
thromboplastin-inhibitor complex exists in vivo. 
Activation of this complex by reduction of calcium 
concentration may be of importance under certain 
conditions. (This investigation was supported by 
the Med. Research and Development Board, Office 
of the Surgeon General, Dept. of the Army, under 
Contract #* DA-49-007-MD-193 and by the USPHS 
(RG 2684).) 


662. Carbon monoxide uptake at rest and dur- 
ing a steady state of exercise. Gries F. 
FiLtLteEy, DoNALp J. MacINTosH AND GEorGE W. 
Wricut (introduced by F. W. KLemperer). 
Dept. of Physiology, E. L. Trudeau Fndn., 
Saranac Lake, N. Y. 

The rate at which CO is removed from an in- 
spired mixture of 0.1% CO in air has been meas- 
ured in 10 normal subjects and in 30 cases of pul- 
monary disease at rest and during 6-min periods 
of moderate to exhausting exercise. The CO uptake 
per mm of alveolar CO tension (D’co) was cal- 
culated by the Bohr relation from simultaneously 
determined arterial blood and expired CO: ten- 
sions. Since no evidence was obtained of an in- 
creasing back pressure of CO in the blood, D’co 
was considered to be dependent on the ratio of 
the alveolar hemoglobin diffusing surface to the 
thickness of the alveolar walls. CO uptake at rest 
was primarily a function of ventilation and the 
fraction of CO removed from respired gas (COr) 
remained fairly constant for a given subject. Dur- 
ing increasingly severe stints of exercise, the CO 
uptake failed to keep pace with the increase of 
ventilation and the COr progressively declined. 
Normal values for D’co at rest ranged from 13- 
26 cc CO/mm alveolar pCO. During progressively 
severe exercise, D’co reached a plateau approxi- 
mately twice the resting figure for a given subject. 
In pulmonary granulomatosis, striking reductions 
of COr and D’co were found. (Supported by Von- 
tract N7onr-307, Task Order 3 NR 112-214 with 
the Office of Naval Research.) 


663. Effect of portal vein infusion of sodium 
acetoacetate, sodium acetate, saline, «nd 
other agents on the circulating blood cho- 
lesterol of the intact unanesthetized rat. 
BERNARD FIsHER* AND Harry M. Vars. Harri- 
son Dept. of Surgical Research, Schools of Medi- 
cine Univ. of Pennsylvania, Philadelphia and 
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Depi. of Surgery, Univ. of Pittsburgh, Pittsburgh, 

Pa. 

The portal vein of the 250-gm male rat was can- 
nulated with polyethylene tubing, the cannula 
being inserted to the bifurcation of the portal at 
the hilus of the liver. The tubes were often patent 
and usable for as long as 6 wk after insertion. 
Total blood cholesterols and hematocrits were 
determined on samples of tail blood before, during 
and after infusion with 0.15 m and 0.3 m sodium 
chloride, acetate, acetoacetate or lactate at a 
rate of 0.02 and 0.12 ml min for as long as 10 hr. 
Eighty per cent of rats infused with 0.3 m acetoace- 
tate at either speed showed an increase in total 
circulating blood cholesterol of 20 to 25% in 6 hr. 
Seventy-five per cent of animals perfused with 
equal amounts and concentrations of saline and 
sodium lactate showed a decrease in blood cho- 
lesterol. Ten rats infused with0.3 m sodium acetate 
showed a decrease in blood cholesterol in 5, no 
change in 1, and in 4 an increase of 3 to 6%. Hema- 
tocrits decreased from 1 to 10% in most instances. 
(This work was done under contract #* DA-49-007- 
MD-143 between the Univ. of Pennsylvania and 
the Dept. of the Army.) 


64. Effect of insulin on free amino acids after 
hepatectomy. Eunice V. Fiockx, Jesse L. 
BoLLMAN,* JoHN H. GRINDLAY* AND FRANK C. 


Mann.* Mayo Fndn., Univ. of Minnesota, 

Rochester. 

To determine whether the protein-sparing ac- 
tion of glucose in the dehepatized dog is dependent 
on the presence of insulin, studies have been made 
of the concentration of free amino acids of plasma 
and tissues of the depancreatized-dehepatized 
dog. A continuous intravenous injection of a 
10% solution of glucose was administered to each 
dog at the rate of 0.5 to 0.75 gm of glucose per 
kilogram per hour, starting either soon after 
completion of the operation or 3 to 5 hours later, 
when hypoglycemia had developed. From 3 to 5 
U of insulin per kilogram were administered to- 
ward the end of each experiment. The concentra- 
tion of free amino acids in the plasma began to 
increase shortly after removal of both the liver 
and pancreas, and continued at the same rate 
whether or not glucose was being injected. Subse- 
quent administration of insulin with the glucose 
caused an abrupt drop in the concentration of 
total free amino acids in the plasma. The usual 
accumulation of free amino acids in the plasma, 
skeletal muscle and heart after hepatectomy was 
markedly diminished by the administration of 1 u 
of insulin with 1 to 1.5 gm of glucose per kilogram 
per hour. The accumulation of free amino acids in 
the cerebrum, however, was not altered by the 
administration of large amounts of insulin and 
glucose. Similar observations of the effect of 
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insulin on the level of amino acids in plasma and 
tissues have been made on the eviscerated rat. 


665. Isolation of phosphatido- peptides, a new 
group of brain phosphatides. Jorp1 Fo.icu 
AND F. N. LeBaron.* McLean Hosp., Waverley, 
Mass., and Harvard Med. School, Boston, Mass. 
Earlier work (Federation Proc. 10: 183, 1951) 

had resulted in the isolation from brain white 
matter proteins of a P-containing trypsin-resistant 
fraction which appeared to consist of a protein 
moiety and a phosphatide moiety combined in a 
form that rendered the phosphatide unextractable 
by neutral organic solvents. The phosphatide 
moiety has been isolated by extracting the com- 
plex with a chloroform: methanol: concentrated 
HCl mixture, 200:100:1 by volume. The phos- 
phatide recovered from the extract accounts for 
one fourth of the weight of the complex and for all 
of its P (yield: 1 gm/kg of originai tissue). Compo- 
sition: 4.58% P, 4.38% N, 10% inositol, 0.38% 
NH2-N and 0.1% a-amino acid N. After acid 
hydrolysis NH2-N increases to 2.68% and a-amino 
acid N to 2.41%. It contains, as constituents, 
inositol diphosphate, fatty acids, sphingosine or a 
sphingosine-like substance, and 15 different 
amino acids. The amino acid residues are present 
at concentrations that are either equimolar or 
that bear to each other simple numerical relations. 
This suggests that a mixture of short polypeptide 
chains is being dealt with. The ratio of NH2-N 
in the intact material to N H2-N after acid hydroly- 
sis gives an average chain length of 7 amino acid 
residues. Thus, the isolated lipide moiety appears 
to be a mixture of closely related phosphatides 
constituted by inositol diphosphate, fatty acids 
and/or sphingosine and short peptide chains. 


666. Alternative pathway of citrate oxidation 
in yeast. E. C. FouLkes (introduced by F. 
F. Heyrotrnu). May Inst. for Med. Research, 
Jewish Hosp., Cincinnati, Ohio and Dept. of 
Physiology, Univ. of Cincinnati, College of 
Medicine, Cincinnati, Ohio. 

The concentration from yeast and some of the 
properties of a Citrate Oxidation Factor (COF) 
have been described previously (Biochem. J. 49 
(1951), Proc. LX, and in press). In cell-free yeast 
extracts in the presence of Mg ions, COF catalyses 
a dissimilation of citrate (pathway 2) which ap- 
pears to be distinct from the oxidation of citrate 
to a-ketoglutarate (pathway 1). In the presence 
of semicarbazide pathway 1 leads to quantitative 
yields of a-ketoglutarate, while simultaneous 
metabolism of citrate by pathway 2 causes no 
increase in ketoacid formation. One mole of CO2 
is formed under these conditions for each mole of 
citrate metabolised. Present work, originally 
begun at the University of Oxford, has now 
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shown that in the extract citrate is metabolised by 
the two pathways at roughly equivalent rates. 
Their sum could account for 60% or more of the 
pyruvate oxidized by the intact cell. The follow- 
ing facts suggest that pathway 2 is an oxidative 
degradation of citrate. Unlike pathway 1, it re- 
quires O2 and is sensitive to cyanide. Oxygen 
cannot be replaced by a variety of electron ac- 
ceptors. In the presence of low concentrations of 
purified phosphate-free COF, ATP increases cit- 
rate disappearance. The end product of this oxida- 
tion appears to be neither an a- nor a §-ketoacid. 
No volatile acids or lactic acid are formed. Path- 
way 2 can be observed in whole cells provided 
these are rendered permeable to citrate. The 
physiological significance of the reaction cannot 
yet be evaluated. 


667. Localization of phosphate moiety in 
isomeric pyrimidine nucleotides. Jack J. 
Fox* anp LiesE F. Cava.Lieri (introduced by 
GEORGE BoswortH Brown). Sloan-Kettering 
Inst. for Cancer Research, New York City. 
Previous studies (Fox aND SHuGAR. Biochem. et 

Biophys. Acta 9: 369, 1952) have shown that signifi- 

cant differences in the ultraviolet absorption 

specira in the high alkaline ranges exist between 
pyrimidine nucleosides and the 1-methy] analogues 

of the free bases. Thus, in the region of px 12 to 14, 

where the sugar hydroxyls are known to ionize, 

the pyrimidine ribonucleosides show spectral 
shifts in contrast to the 1-methyl analogues whose 
spectra are not altered under these circumstances. 

Similar differences were consistently noted be- 

tween the ribose and desoxyribosides. Specifically, 

the absence of a 2’-hydroxyl group results in an 
increased pK; for the remaining sugar hydroxy] 
groups, as observed spectrally. This is consistent 
with the work of Kuhn and Sobotka (Z. Physik. 

Chem., 109: 65, 1924) who have indicated that the 

2’-hydroxyl group of o-glycosides is of primary 

importance in the ionization ca. pH 13. These 
results provide a basis for distinguishing between 
cytidylic acids a and b, one of which does not have 

a free 2’-hydroxyl group. We have determined the 

spectra of the cytidylic acids and find that of the 

two the a isomer exhibits its sugar dissociation at 

a higher po. We conclude, therefore, that the a 

isomer is cytidine-2’-phosphate. These results are 

in agreement with the findings reported recently 
for these compounds by Cavalieri (J. Am. Chem. 

Soc. 74: 5804, 1952) on the basis of density and 

titration measurements. There are, therefore, 

three independent lines of evidence all of which 
point to the same conclusion. An eminently rea- 
sonable mechanism for these observed spectral 
differences is the following. The Furberg structure 

of cytidine (Acta Chem. Scandinav. 4: 751, 1950) 

favors mostly hydrogen bonding of the 2’-hydroxy 
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with the 2-keto of the pyrimidine. Dissociation of 
the ribofuranosyl residue in the high alkaline 
range would rupture this hydrogen bridge and 
give rise to electronic shifts in the pyrimidine ring 
resulting in spectral variation as the alkalinity of 
the medium is increased. Both in the desoxyri- 
bosides and in cytidylic acid a the 2’ position is 
blocked and hydrogen bonding cannot exist. 


668. Hormonal effects upon  sulfanilamide 
acetylation in vitro and in vivo. JOHN M. 
Franz AND GENE F. Lata (introduced by 
CLARENCE P. Bera). Dept. of Biochemistry, 
State Univ. of Iowa, Iowa City. 

In vitro addition of various hormones to a sul- 
fanilamide acetylating system (essentially ac- 
cording to Lipmann) resulted in stimulation of 
acetylation by testosterone (13%). Progesterone, 
11-dehydro-17-hydroxycorticosterone and desoxy- 
corticosterone acetate had less significant stimula- 
tions. Isoandrosterone, estradiol, estrone, ergo- 
sterol, cholesterol, epinephrine, thyroxine and 
ACTH had no observed effect, even at elevated 
levels. The steroids were added as sonically dis- 
persed aqueous preparations at about 100 yg ml 
levels. Insulin (0.8 u/ml) showed a barely signifi- 
cant inhibition (5%) not attributable to zinc. 
Rats of the Sprague-Dawley strain, when injected 
with sulfanilamide (70 mg/kilogram body weight) 
evidenced a pronounced sex difference; males 
acetylated about 25% more than females. This sex 
difference is further elucidated by in vivo work 
involving orchidectomy, testectomy and testo- 
sterone injection. 


669. Short-term carbon dioxide fixation in 
tumor in vivo. FELIx FRIEDBERG AND LAW- 
RENCE M. MarsHauu. Dept. of Biochemistry, 
Howard Univ. School of Medicine, Washington, 
D.C. 

When C;H mice with transplanted mammary 
tumors were injected intraperitoneally with 
NaHC0;, the extent of incorporation of the 
isotope into the acids of the Krebs cycle of the 
tumor was less than that of liver but greater than 
that of blood, kidney or muscle. The degree of 
fixation of the carbon into the metabolites was 
determined by measuring the radioactivity of the 
chromatographically isolated acids from the tissue 
extracts. Plots of radioactivity against fraction 
number described chromatographic peaks for these 
acids which were subsequently identified. Incor- 
poration of the carbon into the organic acids of 
the tumor tissue could not be explained by pre- 
suming that the blood was the source of the labeled 
acid because the chromatographed extracts of 
blood showed no measurable radioactivity in the 
organic acids when the injected dose was 0.01 
mc/gm body weight. When the time of sacrifice 
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following the injection was 5 min or less the 
chromatograms for the tumor tissue, like those of 
liver, showed that succinic, fumaric, malic and 
oxalacetic acids were the solutes having the high- 
est amount of radioactivity. Neither alpha keto- 
glutaric nor cis-aconitic acids were measurably 
labeled in either the tumor or liver. These data 
for tumors like those of normal liver (J. Biol. 
Chem. 199: 783, 1952) were incompatible with the 
view that the entire tricarboxylic acid cycle is 
involved in short term (5 min or less) carbon 
dioxide fixation in vivo. 


670. Sulfhydryl groups and ascorbic acid 
oxidase activity. EARL FRIEDEN (introduced 
by Epwarp H. FrrepEen). Dept. of Chemistry, 
Florida State Univ., Tallahassee, Fla. 

An investigation of the mechanism of activation 
and inactivation of the copper enzyme, ascorbic 
acid oxidase (AAQ), offers good evidence for the 
SH dependency of this enzyme. ‘Activation’ of 
AAO by low concentrations of cyanide, cysteine, 
ethylenediaminetetracetate, proteins, and other 
substances (FRIEDEN, E. Federation Proc. 11: 215, 
1952) is typical of the conversion of inactive 
enzyme disulfide to enzyme-SH or regeneration 
of enzyme-SH from enzyme-S-metal ion. Inactiva- 
tion of AAO by Cu*t, Zn**+, Hg**, and Ni** and 
by SH reagents, phenylmercuric chloride and p- 
carboxyphenylmercuric chloride, is characteristic 
of the inactivation of SH dependent enzymes. 
Thyroxine activates the AAO system, and also 
prevents both Cut* and phenylmercuric chloride 
inhibition of AAO. These data can be interpreted 
either by complexing between Cu** and thyroxine 
(GeEMMILL AND PuuNnKETT. Archiv. Biochem. 
Biophys. 36: 434, 1952) or by conversion of enzyme 
disulfide to enzyme-SH by thyroxine analogous to 
that reported for fibrinogen and insulin (AL- 
LEGRETTI, MiLKovic et al. Arkiv. Kem. 22: 207, 219, 
1950). For small but definitely measurable enzyme 
activities, it has not been possible to produce via 
dialysis an enzyme preparation which no longer 
requires ‘activation.’ (Initial phases of this work 
supported by a research grant, RG 2826, from the 
Natl. Insts. of Health, Public Health Service.) 


671. Enzymatic synthesis of C'!-thymidine. 


Morris Friepkin, Dept. of Pharmacology, 

Washington Univ., St. Louis, Mo. 

Tracer experiments (REICHARD AND EsTBORN. 
J. Biol. Chem. 188: 839, 1951) demonstrate that 
N-thymidine is specifically utilized for the syn- 
thesis of thymine in desoxyribonucleic acid; none 
of the other purine or pyrimidine nucleic acid 
components, ribo- or desoxyribo-, show N* in- 
corporation. Further studies with labeled thymi- 
dine would appear to offer an_ excellent 
opportunity to investigate pathways of desoxy- 
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ribonucleic synthesis. Twenty-nine mg of 2-C!- 
thymine (25 uc/mg) were incubated with 290 mg of 
cyclohexylammonium desoxyribose-1-phosphate 
and thymidine phosphorylase (purified 100-fold 
from horse liver by (NH,)2SO, and ethanol frac- 
tionation) for 114 hours at 30°. Protein was re- 
moved by acetone precipitation, 500 mg of thy- 
midine added and recrystallized from water. 
Mother liquors yielded crystalline nucleoside after 
passage over Dowex 50 (REICHARD AND EsSTBORN. 
Acta Chem. Scandinav. 4: 1047, 1950). The presence 
of unreacted C'-thymine in the recrystallized 
thymidine was tested for as follows: A minute 
amount of each crop was diluted with 200 ug of 
nonradioactive thymine plus 200 wg of nonradio- 
active thymidine. Thymine and. thymidine were 
then re-isolated by passage over Dowex-l in 0.1 m 
ammonium acetate, pH 8.95. The absence of ac- 
tivity in carrier thymine indicated that the C'- 
thymidine was not contaminated with starting 
material. The presence of activity in carrier thy- 
midine was further evidence that enzymatically 
synthesized nucleoside has the same structure as 
thymidine isolated from desoxyribonucleic acid. 
Calculations based on specific activities indicated 
a 76% conversion of C''-thymine to C-thymidine 
in the initial incubation mixture. (Supported by a 
research grant from the NIH, Public Health 
Service.) 


672. Effects of potassium on purine synihesis 
and growth in Escherichia coli. SAMUEL 
FRIEDMAN AND CHARLES L. Fox, JR. (introduced 
by I. S. Kuerner). New Hork Med. College, 
Flower and Fifth Avenue Hosps., New York City. 
Potassium accelerates the onset of exponential 

growth and regulates total growth obtainable in 

salts-glucose-histidine media (SGH) cultures of 

Escherichia coli B. With 126 mEq Na/1, addition of 

2.57-10.25 mEq K/I increased growth fivefold in 

24 hr, 50% stimulation occurred with less than 

0.12 mEq K/I. Six-hour cultures, or dense cell 

suspensions at 3 hr, in SGH, show marked in- 

creases in total cell mass and uptake of glucose 
with increasing K concentrations in the above 
range. Cells grown in 0.12 mEq K/I or 2.57 mEq 

K/I have similar amounts of K per mg dry weight 

at 19 hr (av. 0.227; 0.232 nEq K) although growth 

turbidity is 1.6X greater in the higher concentra- 
tion. The K requirement of a purine or a para- 
aminobenzoic acid (PABA) auxotroph is similar 
to the prototroph. Accumulation of the purine 
precursor 4-amino-5-imidazolecarboxamide (AIC) 
during growth, or by resting cells is proportional 
to K concentration. In the purine auxotroph, AIC 
accumulation is inhibited by dinitrophenol, iodo- 
acetic acid, cyanide, fluoride, or azide. This effect 
of azide (10-* m) or fluoride (10-* m) is partially 
reversible with K, azide reversal being most ef- 
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fective, and noncompetitive. No apparent inter- 
relationship between K and PABA functioning was 
noted during sulfadiazine bacteriostasis; at 50% 
inhibition, growth is proportional to amount 
of K added. In the above studies the role of K is 
interpreted as catalytic. 


673. Inhibition by methoxyacetate of sar- 
cosine oxidation and its application to an 
analysis of dimethylglycine oxidation. WiL- 
HELM R. FRISELL* AND Cosmo G. MACKENZIE. 
Dept. of Biochemistry, Univ. of Colorado School 
of Medicine, Denver. 

In extending our studies on the enzymatic 
oxidation of N-methyl compounds and the con- 
current synthetic reactions involving the products 
of such oxidative reactions it has been found that 
methoxyacetate interferes with the oxidation of 
the methyl group of sarcosine. The inhibition is 
evident from a decreased oxygen consumption, a 
reduction in the quantity of the oxidation product 
isolated as formaldehyde, and a decreased serine 
synthesis when a particulate fraction of rat liver 
homogenate is employed. While the most effica- 
cious inhibitor thus far studied is methoxyacetate, 
acetate is about eighty per cent as effective. Mono- 
chloroacetate and propionate also possess ap- 
preciable activity. A structural specificity in 
this inhibition is indicated by the fact that other 
analogs of acetate and sarcosine such as formate, 
butyrate, ethanol, acetamide, acetaldehyde gly- 
cine, betaine, malonate, a- or B-alanine, trichloro- 
acetate, methylamine, monomethylaminoethanol, 
and dimethylaminoethanol have little or no effect. 
With dimethylglycine, also a source of formalde- 
hyde in this liver particulate fraction, the amount 
of formaldehyde isolated is not affected by the 
methoxyacetate and acetate. Instead, an accumu- 
lation of sarcosine is observed, together with a 
marked decrease in glycine formation and serine 
synthesis. These latter data provide evidence that 
dimethylglycine is oxidized to formaldehyde and 
sarcosine and that both of the methyl groups of 
dimethylglycine are therefore sources of formalde- 
hyde. 


674. A fluorometric method for the tricar- 
boxylic cycle acids following chromato- 
graphic separation: application to studies 
using labelled metabolites. CHaries E. 
FROHMAN (introduced by ArtTHurR H. Smith). 
Dept. of Physiological Chemistry, Wayne Univ. 
College of Medicine, Detroit, Mich. 

A new procedure has been developed for the 
determination of organic acids following their 
separation by partition chromatography on silica 
gel. The acids are determined fluorometrically, 
after elution, by heating with 0.4% resorcinol and 
concentrated sulfuric acid for 20 min in a boiling 
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water bath. The resulting compound is dissolved 
in 1 nN sodium hydroxide and read in a photo- 
fluorometer. The following acids form fluorescent 
derivatives: aconitic, alpha-ketoglutaric, citric, 
fumaric, isocitric, lactic, malic, oxalacetic, oxal- 
succinic, pyruvic, and succinic. Recovery studies 
from both pure solutions and tissues show that 
the method is as accurate as the titrimetric 
method previously used. The levels of the above 
acids were measured in liver, kidney, muscle, 
and blood of normal and diabetic rats. The results 
were compared with those previously obtained 
by the titrimetric procedure (J. Biol. Chem. 193: 
803, 1951). The conversion of injected labelled 
acetate and pyruvate to the various acids of the 
cycle in normal and diabetic rats is being studied 
and will be discussed. (Aided by a grant from the 
Nat . Insts. of Health to J. M. Orten.) 


675. Differing action of antibiotics and ar- 
sonic acids for growth promotion. DovuGias 
V. Frost anp Henry C. Sprutu.* Abbott Labs., 
North Chicago, Ill. 

Under certain conditions arsonic acids may 
stimulate growth of poultry over and above that 
produced by antibiotics. The mechanism of growth 
promotion by antibiotics and arsonic acids differs. 
Antibiotics spared requirement for vitamin By 
and pantothenate whereas arsonic compounds did 
not. Of the antibiotics studied, procaine penicillin 
proved particularly effective in sparing vitamin 
Biz in a rat assay (D. V. Frost, H. H. Fricke& anp 
H. C. Sprutu. Proc. Soc. Exper. Biol. & Med. 72: 
102, 1949). Arsonic compounds appear to act at a 
different disease level than antibiotics, as well as 
in their differing antimicrobial spectra. The so- 
called tonic effect of arsenic remains unexplained. 
Arsonic acids are effective for the control of vari- 
ous well-defined diseases. Effectiveness against 
disease parasites appears highest when there is an 
electronegative substituent in the ring, such as Cl 
or NO2. Substitution of this type appears, how- 
ever, to also increase toxicity to the host. Useful- 
ness of individual arsonic compounds is condi- 
tioned by cost, efficacy for growth promotion and/ 
or disease control, and safety. Arsanilic acid (p- 
aminophenylarsonic acid), the primary inter- 
mediate in preparation of most other arsonic acids, 
has been found to stimulate growth at low levels 
(0.005-0.03%) . It is well tolerated in poultry when 
fed continuously at 0.03%. In both swine .nd 
poultry, levels of arsanilic acid up to 0.05% may 
be used for short periods for specific disease con- 
trol. 


676. Urinary steroids after testosterone and 
progesterone in humans. Davin K. Fvkv- 


SHIMA, MADELEINE B. Stoxem,* H. Lr&on 


BrapLow,* THEOopoRE H. Kritcnevsky, Leon 
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HeLLMAN,* Konrap DoBRINER (deceased) AND 


T. F. Gautuiacuer. Sloan-Kettering Inst. for 
Cancer Research, Memorial Center, New York 
City. 

Varied procedures for the hydrolysis of con- 
jugated steroid metabolites were studied after 
intravenous administration of radioactive testos- 
terone and progesterone to human subjects. 
With testosterone, vigorous acid hydrolysis re- 
leased practically all of the radioactivity in the 
urine from the conjugates and afforded the me- 
tabolites as an ether soluble neutral fraction in 
essentially quantitative yield. Similar results were 
obtained by a combination of mild and vigorous 
acid hydrolysis. Comparable results were obtained 
after treatment with 6-glucuronidase from either 
calf spleen or B. coli. Various alterations in se- 
quence of hydrolysis, pH of the medium and the 
duration of treatment were studied. Radioactivity 
balance experiments indicated the recovery of 
from 50-70% of the dose administered within 24 
hr. Comparable studies with progesterone-4C!4 
were made. Attention will be drawn to other types 
of conjugation which may be encountered in 
human urine as the result of overproduction or 
altered metabolism of steroid hormones. 


677. Metabolism of nitriles. Emery M. Ga.* 
AND Davip M. GREENBERG. Dept. of Physio- 
logical Chemistry, School of Medicine, Univ. of 
California, Berkeley. 

The mechanism governing the release of cyanide 
in the body from nitriles has been studied. Libera- 
tion of cyanide and hydrolysis of the nitrile to a 
carboxyl group appear to proceed by simultane- 
ous, but not completely independent reactions. 
From the nature of the toxicity and the influence 
of certain enzyme inhibitors, it was concluded that 
to initiate catabolism the nitriles form an attach- 
ment at a site identical to that of CN-, probably 
through —SH groups. Certain enzyme inhibitors 
were tested for their effect on the urinary excre- 
tion of thiocyanate and on the thiocyanate level 
of the blood. Of these azide and fluoride had no 
effect, iodoacetate and 2,4-dinitrophenol caused 
an increase in excretion, while BAL and Antabuse 
particularly, greatly decreased the excretion and 
the blood levels. This was not due to the inhibiting 
effect of these substances on rhodanese. Acetalde- 
hyde accumulated in the blood of Antabuse- 
treated animals upon administration of propioni- 
trile, but not of acrylonitrile. This demonstrates 
the a-oxidation of the nitrile to a cyanohydrin. 
The accumulation in the Antabuse-treated ani- 
mals could be reversed by large but not small 
doses of nicotinamide. That this is a non-specific 
eff.ct is shown by the fact that the blood acetalde- 
hyde level upon administration of ethanol to 
Aniabuse-treated animals could be about equally 
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decreased by 20 mg doses but not by 2 mg doses of 
nicotinanide, thiamine, riboflavin, pyridoxine, 
folic acid, and calcium pantothenate and to a 
lesser extent by ascorbic acid. 


678. Combining ratio of cardiac myosin and 
actin. J. GERGELY AND Mary A. Govuvea.* 
Cardiovascular Research Lab., Massachusetts Gen- 
eral Hosp., and Dept. of Medicine, Harvard 
Med. School, Boston, Mass. 

Purified myosin and F-actin were prepared from 
beef heart. Their combination was studied by 
means of superprecipitation (J. Biol. Chem. 188: 
179, 1951.) and viscometry. Both methods indicate 
that optimal combination occurs at a myosin to 
actin ratio of about 2:1. This figure is lower than 
the corresponding one (ca. 4:1) for skeletal acto- 
myosin. The superprecipitation technique shows 
that cardiac myosin binds more actin at higher 
actin to myosin ratios than skeletal myosin does. 
At the stoichiometric ratio cardiac myosin and 
actin form a nondissociating complex, whereas 
with excess myosin or actin, some of the com- 
ponent in excess is always free. Adenosinetriphos- 
phatase activity of cardiac myosin is about 10 
times less than that of skeletal myosin, 5’-adenylic 
acid deaminase activity is practically absent. 
These findings will be discussed from the point 
of view of the mechanism of myosin-actin interac- 
tion. 


679. Activation of cell-free formic hydro- 
genlyase of Escherichia coli. Howarp Gest, 
H. E. Swim* anv S. S. Barxkutis.* Dept. of 
Microbiology, School of Medicine, Western Re- 
serve Univ., Cleveland, Ohio. 

Concentrated extracts of EH. coli (Strain 
Crookes) contain the hydrogenlyase complex 
(HCOOH = CO: + H:) which displays a dispro- 
portionate loss of activity on dilution (Gest, 
Phos. Symp. vol. 2). Boiled juices, yeast extract, 
and other complex supplements do not increase 
the activity of the diluted system. However, 
formate decomposition by the latter is ‘sparked’ 
by an extract from Clostridium butylicum together 
with small quantities of pyruvate (sparking sys- 
tem). Formate is not fermented by Clostridium 
extracts whereas pyruvate is converted to acetate, 
CO: and He. Activation of the dilute Z. coli prep- 
aration is observable when it is added to the spark- 
ing system several hours after gas production from 
pyruvate has ceased. The enzymatic component of 
the sparking system could not be replaced by cer- 
tain other crude preparations which metabolize 
pyruvate (yeast carboxylase and A. aerogenes ex- 
tracts which produce acetoin). Diacetyl will sub- 
stitute for pyruvate in the sparking system; 
acetate plus ATP, acetyl phosphate, vinylacetate, 
butyrate and acetoacetate were ineffective. Tests 
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with various reducing agents indicate that the 
sparking phenomenon is probably not due to a 
simple reduction. A marked synergistic effect on 
hydrogenlyase activity is observed upon combin- 
ing the dilute coli preparation and particulate 
fractions obtained by differential centrifugation 
of crude extracts of E. coli. The relation of the 
active component(s) in the particulate fractions 
to the labile substance(s) produced by the spark- 
ing system remains to be elucidated. These results 
will be discussed with reference to possible mech- 
anisms of formate. breakdown. 


680. Metabolism of hexose phosphate and 
pentose phosphate by plant leaves and 
plant roots. Martin Grisss (introduced by 
Rosert STEELE). Dept. Biology, Brookhaven 
Natl. Lab., Upton, N. H. 

Cell-free extracts of 10-15 day old pea (variety 
Alaska) leaves and roots were prepared by grind- 
ing with 0.1 m KHCO; and sand followed by cen- 
trifugation at 18000 g for 30 min. Both extracts 
contain TPN-specific dehydrogenases for glucose- 
6-phosphate and 6-phosphogluconic acid. The leaf 
extract reduced TPN with ribose-5-phosphate as 
substrate; however, the rate of ribose-5-phosphate 
disappearance is not affected by the nucleotide. 
Root extract does not reduce the nucleotide with 
ribose-5-phosphate as substrate. In the presence 
of TPN the leaf extract metabolizes ribose-5- 
phosphate via two pathways, one inhibited by 
iodoacetamide, presumably the TPN-triose phos- 
phate dehydrogenase (Gipps. Nature 170: 164, 
1952), and the other insensitive, presumably 
glucose-6-phosphate dehydrogenase. Oxidation 
of fructose diphosphate, fructose-6-phosphate, 
glucose-6-phosphate, 6-phosphogluconic acid, and 
ribose-5-phosphate may be coupled to oxygen 
when the dialyzed preparation is fortified with 
TPN, ATP, and riboflavin or riboflavin phosphate. 
The rate of oxygen uptake with fructose diphos- 
phate is approximately twice that with glucose-6- 
phosphate; the rates becoming equal when 0.01 m 
iodoacetamide is present. Fluoride, 0.01 m, azide, 
0.01 m, and cyanide, 0.01 Mm, have little or no effect 
on the oxygen uptake with any of the substrates. 
Glucose, ribose, arabinose, and gluconic acid, with 
and without ATP and ribonic acid-5-phosphate 
are not oxidized by the leaf extract. (Research 
carried out at Brookhaven National Laboratory 
under the auspices of the U. S. Atomic Energy 
Commission.) 


681. Growth stimulatory factors in plasma 
for Staphlococcus albus and Streptococcus 
faecalis. Ertanp C. Gusesstne. Cancer Re- 
search Inst., New England Deaconess Hosp., 
Boston, Mass. 

Continuing the studies on the S. albus stimula- 
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“tory factor in blood (J. Am. Chem. Soc. 74: 1952), 


it was found that all plasma protein fractions from 
humans prepared by method VI (Cohn et al.) had 
some activity; however, Fr IV-1 from human 
plasma was more active than others. Exhaustive 
dialysis of Fr IV-1 removed all activity, the 
impermeate being inactive and in most cases 
showing an inhibitory effect. The permeate was 
active at very low concentrations and stimulated 
the growth of S. albus and S. faecalis at low inocu- 
lums, 10-100 organisms. Ashing destroyed the ac- 
tivity completely, while treatment with acids 
and alkalis at high concentrations had no effect. 
The permeate containing the factor had, as re- 
vealed by chromatography a great number of 
different amino acids. Attempts to identify the 
stimulatory factor with one or several of the 
ninhydrin reacting compounds by an elution tech- 
nique was unsuccessful. Acid distillations and acid 
extractions with organic solvents of the permeate 
yielded inconclusive results with apparently most 
of the activity remaining in the aqueous residue. 
Treatment of the permeate with resins has shown 
the factor to be completely removed by anionic 
exchangers but not by the cation exchangers, in- 
dicating a negatively charged component. By use 
of the appropriate resins it has now been possible 
to remove all amino acids and ninhydrin reacting 
components from the permeate and still retain 
the activity. This mixture contains acids and 
reducing components. Further studies are in prog- 
ress with this latter mixture and will be reported. 


682. A colorimetric method for the deter- 
mination of urinary metabolites of pro- 
gesterone or related substances: its applica- 
tion in studies of reproductive physiology. 
Betty Ruts Giascow* anp Dennis T. MAYER. 
Depi. of Animal Husbandry, Univ. of Missouri, 
Columbia. 

The procedure for extraction of urinary metabo- 
lites is a modification of that described by Astwood 
and Jones. Before this extraction technique could 
be used in combination with a colorimetric method, 
the development of a better procedure for 
separation of chromogenic impurities from the 
toluene extract was necessary. Removal of chro- 
mogenic impurities by treatment with bentonite 
and sodium chloride-saturated sodium hydroxide 
solution resulted in pure colorless residues (MIt- 
LER AND MAYER, unpublished work). The quantity 
of excretion products in urine was then deter- 
mined colorimetrically by a method described by 
Goldzieher which utilizes zinc chloride and accty! 
chloride color-producing reagents. Results with 
this procedure indicate at least two types of 
metabolites: one in the free form and extractable 
with toluene without previous hydrolysis; a second 
in the conjugated form which requires acid hy- 
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drolysis prior to extraction. Chemical studies of 
the extracted material from unhydrolyzed urine 
suggest the presence of a ketonic and a nonketonic 
steroid. The extracts from hydrolyzed urine, 
previously extracted to remove the unconjugated 
fraction, yielded only a nonketonic steroid. There 
is a close relationship between the amounts of 
conjugated and free metabolites during most of 
the gestation period in the sow. The metabolites 
are present in a lower concentration during early 
gestation and show a progressive increase in con- 
centration until shortly before parturition. Studies 
to determine the relationship between concentra- 
tion of these excretion products and changes oc- 
curring in the reproductive tracts of sows during 
pregnancy indicate a significant correlation be- 
tween the level of these metabolites early in 
pregnancy and number of embryos or of corpora 
lutea present. 


683. Acetoacetate activation and cleavage 
enzyme system (AACE). DexTeR GOLDMAN 
(introduced by M. Jounson). Inst. for Enzyme 
Research, Univ. of Wisconsin, Madison. 

An enzyme system has been isolated from ex- 
tracts of beef or pig heart mitochondria which 
catalyses reversibly the following overall reaction: 
(1) Sueeinyl CoA + acetoacetate + CoA = 2 
acetyl CoA + succinate. The assay of AACE is 
based on the coupling of reaction (1) with the 
reactions shown in equations (2)-—(4)—catalyzed 
respectively by succinyl CoA phosphokinase, con- 
densing enzyme and malic dehydrogenase. (2) 
ATP + CoA + succinate = succinyl CoA + 
ADP + P,; (3) Acetyl CoA + oxalacetate @ 
citrate + CoA; (4) Malate + DPNt @ oxalace- 
tate + DPNH. At the highest purity level 1 mg 
of enzyme catalyzes the formation of 2 m of acetyl 
CoA per min at 38°. Balance studies have estab- 
lished the validity of equation (1) as representing 
the action of AACE. Acetoacetate formation from 
acetyl CoA proceeds rapidly in presence of AACE, 
succinate and succinyl CoA deacylase. Evidence 
points to the following component processes of 
reaction (1): (1a) Suecinyl CoA + acetoacetate @ 
succinate + acetoacetyl CoA, (1b) Acetoacetyl 
CoA + CoA = 2 acetyl CoA. The AACE at the 
highest purity level attained still catalyses both 
the kinase and cleavage reactions. A preparation 
has been made from liver mitochondria which 
appears to catalyse only reaction (1b). The AACE 
of heart has been shown to catalyze reversibly the 
general reaction: (5) RCOCH,COCoA + CoA @ 
RCOCoA + Acetyl CoA, where R has been Ci 
to Cs. 


684. Oxidative metabolism of acetate by Pen- 
icilliun chrysogenum Q176. EUGENE P. Go.p- 
SCHMIDT AND Henry Korr.er (introduced by 
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Raupu C. Corey). Labs. of Bacteriology, Dept. 
of Biological Sciences, Purdue Univ., West La- 
fayette, Ind. 

Acetate-grown, ‘resting’ cells of Penicillium 
chrysogenum Q176 were allowed to metabolize 
2-C'4-acetate for varying lengths of time; the 
cells were then killed and extracted with hot 
alcohol, and the distribution of C'* was deter- 
mined from radioautograms and chromatograms 
of this extract (cf. J. Am. Chem. Soc. 72: 1710, 
1950). After incubation for 15 sec only citrate, 
glutamate, and an unidentified compound were 
labeled; citrate contained the highest percentage 
of the total activity on the chromatogram. During 
the next 15 sec the radioactivity in citrate and in 
the unidentified compound decreased, while the 
activity in glutamate doubled; also aspartate be- 
came slightly labeled. On further incubation first 
aspartate and eventually other compounds (mark- 
edly mannitol) became more strongly labeled; 
after 5 min this was brought about mainly at the 
expense of the activity in glutamate. Glycolate 
was never labeled appreciably. When fluoroacetate 
was used as inhibitor, radioactive citrate accumu- 
lated. In the presence of arsenite labeled gluta- 
mate and glutamine accumulated, while the 
percentage of activity in aspartate decreased. 
Succinate from diethylmalonate-inhibited cells 
contained a higher fraction of the total activity 
than succinate from uninhibited cells. The se- 
quence in which the various compounds became 
labeled during the metabolism of radioactive 
acetate, and the results obtained when this se- 
quence was blocked by inhibitors are in agreement 
with the contention that a tricarboxylic acid cycle 
is a major pathway for the oxidation of acetate in 
this organism. 


685. Spea: an essential factor for prothrom- 
bin conversion. RoBERT GOLDSTEIN,* ANNE 
G. Le Boutoc’H* AND BENJAMIN ALEXANDER. 
Yamins Research Lab., Beth Israel Hosp.; Dept. 
of Medicine, Harvard Med. School, Boston, Mass. 
Ac-globulin is required for rapid prothrombin 

conversion to thrombin by tissue thromboplastin 

and calcium. Evidence is presented which con- 
clusively indicates that at least one additional 
factor, Spea or its precursor, is essential. Without 
it, thrombin elaboration is extremely slow and 
negligible in amount. Earlier experiments show- 
ing that Spca only accelerated prothrombin con- 
version were due to contamination of the system 
with Spea. Prothrombin can now be obtained 
relatively devoid of Spea and precursor from oxa- 

lated bovine plasma Seitz filtered through 20% 

asbestos. This procedure, in accordance with 

Owren’s findings, removes the Spca system, 

yielding a plasma with markedly elevated pro- 

thrombin time, although containing 50% of the 
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original prothrombin and 100% Ac-globulin. The 
residual prothrombin is readily separated by 
adsorption with BaSO, and elution with citrate. 
Prothrombin thus obtained yields negligible 
thrombin with optimal calcium, thromboplastin, 
and Ac-globulin unless Spcea or its precursor is 
added, either as whole plasma prothrombin-free 
serum, or Spca-rich serum fractions devoid of 
prothrombin or Ac-globulin. The rate of thrombin 
elaboration, and thrombin yield, are related to 
the Spea concentration. Although the precise role 
of Spea in prothrombin conversion awaits elucida- 
tion, it is concluded that Spca or pro-Spca is 
essential for rapid physiologic thrombin forma- 
tion. Prothrombin fractions readily convertible 
to thrombin by Spca-free thromboplastin, Ac- 
globulin and calcium, probably contain Spca or 
its precursor. These findings support earlier 
clinico-laboratory studies of the importance of 
Spea in normal hemostasis. (Supported by a 
contract between the Army Research and Devel- 
opment Board and Harvard Univ.) 


686. Biosynthesis of adenine nucleotides from 
adenine. EUGENE GOLDWASSER (introduced by 
Herman M. Katcxar). Univ. Inst. for Cyto- 
fisivlogi, Copenhagen, Denmark. 

Unfortified, respiring homogenates of pigeon 
liver when incubated with adenine-8-C'* hydro- 
chloride will incorporate large amounts of the 
labeled purine into AMP, ADP and ATP within a 
short time. The specific activity of the nucleotides 
usually indicated a 4-fold dilution of the original 
adenine. There was also found, in the acid soluble 
fraction, an unidentified substance which may 
contain, at times, up to 30% of the original iso- 
tope. This material appears to be an adenosine 
phosphate but is not identical with AMP, ADP, 
ATP or 3-adenylic acid. Centrifugation of the 
whole homogenate at 81000 g for 1 hr yielded a 
clear supernatant which contained essentially all 
of the enzymic activity of the homogenate. The 
purification of this fraction is in progress. The 
whole homogenate was incubated with a large 
‘bank’ of unlabeled adenosine in the presence of 
labeled adenine to determine whether AMP was 
formed from adenine by the intermediate forma- 
tion of adenosine. From the specific activities of 
isolated adenine, adenosine and AMP it could be 
concluded that there are two pathways of AMP 
formation in this tissue. AMP can be formed from 
adenosine and it can be formed directly from 
adenine without the prior formation of adenosine. 
It is suggested that adenine may condense with 
ribose-1 ,5-diphosphate to form AMP. 


687. Glycuronic acid analogues of pyrimidine 
nucleosides. IRvING GoopMAN (introduced by 
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GeorGe H. Hircuines). Wellcome Research 

Labs., Tuckahoe, N.Y. 

It has long been suggested that the naturally 
occurring pentoses originate from the hexuronic 
acids by a process of decarboxylation (E. L. Hirsz, 
J. Chem. Soc. 70, 1942). Gulland (J. Chem. Soc. 
208, 1944) has speculated on this mechanism as 
the possible origin of nucleic acid pentose, and 
Cohen (J. Biol. Chem. 177: 607, 1949) has proposed 
a phosphorylative mechanism whereby pentoses 
might be biologically produced from uronic acids. 
As part of a study of the role of the uronic acids 
in the biosynthesis and metabolism of nucleic 
acid pentose, a series of glucuronic acid and 
galacturonic acid nucleosides of uracil and thy- 
mine was synthesized. The syntheses were accom- 
plished by a modification of the Hilbert and John- 
son (J. Am. Chem. Soc. 52: 4489, 1930) reaction by 
the condensation of 2,4-diethoxypyrimidines with 
the appropriate acetohalogeno-uronic acid deriva- 
tives which were prepared by titanium tetra- 
chloride halogenation. The physical and chemical 
properties of these compounds and the problem of 
furanose pyranose isomerism will be discussed. 


688. ‘Anomalous’ absorption § spectra of 
erythrocytes. Epwin Gorpy* AaNp Davin L. 
DraBkIN. Dept. of Physiological Chemistry, 
Grad. School of Medicine, Univ. of Pennsylvania, 
Philadelphia. 

In an extension of earlier studies in the visible 
spectral region (DRABKIN AND SINGER, J. Biol. 
Chem. 129: 739, 1939) a systematic investigation 
has been carried out of the absorption spectra of 
erythrocyte suspensions over the range of the 
near infrared through the ultraviolet. An impor- 
tant relationship has been disclosed between the 
spectra and the relative refractive indices of the 
cells and their suspending media. This has led to 
a hypothesis which explains in a rational manner 
anomalous features, previously misinterpreted or 
not understood, in the absorption spectra of the 
red cells. In the near infrared and red spectral 
regions, in which the specific absorption owing to 
hemoglobin is small, the loss of radiant flux was 
demonstrated to be a direct function of the differ- 
ence in refractive indices of the cells and their 
suspending media. A recognized, most striking 
departure from the expected greater extinctior: of 
radiant flux by the turbid suspensions of erytliro- 
cytes occurs in the near ultraviolet region (A 430- 
400 mu, the vicinity of the intense y or Soret 
band of hemoglobin derivatives). In this spec: ral 
region the cell suspensions transmit apprecia' ly 
more radiant flux than corresponding clear solu- 
tions of hemoglobin. The same anomalous ')¢- 
havior has now been demonstrated for the region 
240-200 my in which another very intense abso: p- 
tion maximum is present. These unexpected fird- 
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ings become predictable when related to presum- 
able sharp changes in the refractive indices of 
hemoglobin in the vicinity of intense absorption 
maxima (the phenomenon of anomalous dis- 


persion). 


689. Radioautographic studies on the reti- 
culo-endothelial system. DicRAN GOULIAN, 
Jr. (introduced by W1LLaRp A. KREHL). Section 
of Med. Physics, Depts. of Physiol. and Internal 
Medicine, Hale Univ. School of Med., New Haven, 
Conn. 

The results of the technique using rate of dis- 
appearance from the blood of intravenously 
injected colloidal CrP*O, as a measure of reticulo- 
endothelial activity (GaBRIELI. Acta physiol. 
Scandinav. 23: 283, 1951; Acta path. et microbiol. 
Scandinav. 31: 195, 205, 1952; Nature 168: 467, 
1951 ete.) suggested extended studies on the dis- 
tribution of this material in the body. The tech- 
nique of contact autoradiography was chosen. 
Suspensions of colloidal CrP*O, in physiological 
glucose were injected intravenously into rabbits, 
rats and mice, the animals sacrificed in 2 hr, and 
histological sections of the organs prepared. Using 
dental x-ray film, gross circular patterns were 
observed in the liver and oval patterns in the 
spleen. With microcontrast techniques the “ex- 
posed areas’’ were found to be most concentrated 
in an area which coincided histologically with the 
periphery of the liver lobule. By plotting the dis- 
tances between ‘exposed areas’ and a central 
fixed reference point, such as the central vein, 
against frequency, a characteristic distribution 
was observed in the normal animal. The distribu- 
tion in the case of the spleen was entirely con- 
fined to the red pulp and was most dense in an 
area corresponding to the immediate periphery of 
the white pulp. Alterations in the normal picture 
are being studied under experimental conditions 
influencing the reticulo-endothelial system, such 
as induced blockade and whole body x-irradia- 
tion. 


69). Purification of renin substrate. ARDA 
ALDEN GREEN. Research Div., Cleveland Clinic 
Fndn., Cleveland, Ohio. 

Renin substrate, the plasma protein upon which 


renin acts to form angiotonin has been prepared _ 


from hogs’ blood. The fractionation procedure 
includes a combination of ammonium sulfate 
precipitations at various acidities, and acidifica- 
tion which destroys angiotonase and also de- 
natures contaminating proteins. One gram of 
substrate at the present level of purity yields 20- 
30 mg of peptide material equal in potency to 6 
mg of the purest angiotonin so far reported 
(EomMan P. Arkiv. Kemi, Mineral. Geol. 22: 1, 
1945). It has become apparent that the purer the 
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substrate the purer the angiontonin formed 
from it. 


691. Fatty acid oxidation with soluble en- 
zymes from animal tissues. D. E. GREEN 
AND SaNnAE Mi1.* Inst. for Enzyme Research, 
Univ. of Wisconsin, Madison. 

Fatty acid oxidation has been reconstructed 
with the following enzyme systems. Activation 
enzymes—These catalyze the formation of acyl 
CoA from the free fatty acid with concomitant 
cleavage of ATP to AMP and pyrophosphate. 
There are at least three enzymes of different 
specificity ranges covering the gamut C, to Cis. 
Fatty acid oxidase(s)—The oxidation of the acyl 
CoA (C.-Cis) to the corresponding 6-ketoacyl 
derivative is catalyzed by a fatty acid oxidase 
with DPN as primary external electron acceptor. 
Cleavage enzymes(s)—These catalyze the CoA 
requiring cleavage of B-ketoacyl CoA to acetyl 
CoA and an acyl CoA with 2 carbon atoms less 
than the parent 6-ketoacid. At the stage of aceto- 
acetyl CoA the reaction can be terminated in 
either of two ways: a) by enzymatic deacylation 
of acetoacetyl CoA to acetoacetate; or b) by 
cleavage of acetoacetyl CoA to two molecules of 
acetyl CoA followed by condensation with oxal- 
acetate. Thus either acetoacetate or citrate can 
be formed as the end product of fatty acid oxida- 
tion. The assay system, methods of preparation 
and purification of the constituent enzymes and 
balance studies will be presented. Each of the 
constituent enzymes have now been prepared in 
our laboratory in a state of high purity from ex- 
tracts of beef liver or heart mitochondria. 


692. Conversion of 5-amino-4-imidazolecar- 
boxamide riboside to its phosphoribotide 
and to inosinic acid. G. RoBERT GREENBERG. 
Dept. of Biochem., Western Reserve Univ. School 
of Medicine, Cleveland, Ohio. 
5-Amino-4-imidazolecarboxamide riboside iso- 

lated from sulfadiazine-inhibited EF. coli (Federa- 

tion Proc. 12: June 1953; J. Am. Chem. Soc. In 
press, 1953) is rapidly converted to its ribotide by 
both dialyzed pigeon liver extract and brewer’s 
yeast autolysate in the presence of ATP, phos- 
phoglyceric acid and Mg**. The enzyme has been 
partially purified from yeast extracts by acid 
precipitation and ethanol fractionation and the 

ribotide has been isolated in pure form on a 

Dowex-l formate column. Carboxamide riboside 

is converted anaerobically to inosinic acid by 

pigeon liver extract in the presence of ATP, 

Mg*+, phosphoglyceric acid, boiled liver extract, 

homocysteine and formate. This reaction is 10 to 

15 times faster than that shown by the free car- 

boxamide base with added ribose-1-phosphate or 

ribose-5-phosphate suggesting that the conversion 
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of carboxamide riboside to inosinic acid occurs 
without formation of free carboxamide. However 
trapping experiments with the riboside and 
C-formate indicate that the riboside is not an 
intermediate per se in de novo synthesis of inosinic 
acid. The ribotide is being tested in a similar 
manner. Evidence for the conversion of car- 
boxamide riboside to inosinic acid has also been 
obtained with yeast extracts. 


693. Calcium and phosphate in human urine. 
Istpor GREENWALD. New York Univ. College of 
Medicine, New York City. 

Human urines of po 5.5, or more, may give a 
precipitate when heated to boiling. This pre- 
cipitate dissolves completely, or nearly com- 
pletely, when the urine is cooled. If any insoluble 
material that there may be is now filtered out and 
the urine is heated to boiling a second time and 
filtered while hot, a precipitate consisting chiefly 
of calcium phosphate, with some magnesium 
phosphate and a little organic matter, is obtained. 
The cooled filtrate is still ‘supersaturated’ with 
respect to phosphate and calcium as compared 
with solutions containing only inorganic salts. It 
is believed that the calcium in urine is present 
chiefly as a complex. The nature of the complex- 
ing material(s) is under investigation. 


694. Extraction and colorimetric measure- 
ment of rat testicular hyaluronidase. 
Rocer L. Gretr (introduced by R. M. Arcut- 
BALD). Hosp. of Rockefeller Inst. for Med. Re- 
search, New York City. 

Autolysis of rat testis homogenates with toluene 
for 3 hr at 37°C. will increase the amountof 
extractable hyaluronidase (PERLMAN, P. L. et al. 
Endocrinology 42: 26, 1948). In the present study, 
thirty times as much hyaluronidase was obtained 
from rat testis homogenates autolyzed with tolu- 
ene for 4 days at 37°C. as could be obtained from 
frozen unautolyzed homogenates. The hyaluroni- 
dase activity of the extracts was measured colori- 
metrically (Greir, R. L. J. Biol. Chem. 194: 619, 
1952) with the use of substrate isolated from 
human umbilical cords. The optical density due 
to Bromsulphalein (BSP) in a standard solution 
which contains enzyme and substrate which have 
not interacted (zero time) was divided by the 
optical density due to BSP in a solution of iden- 
tical composition in which the enzyme and sub- 
strate had been allowed to interact for 15 min at 
37°C. The logarithmy of this quotient was directly 
proportional to the amount of enzyme used with 
the quantities of enzyme and substrate studied. 
The arbitrary unit adopted was such that the 
logarithm of this quotient indicated the number 
of units in the aliquot analyzed. Eleven aliquots 
of rat testis homogenate were separately auto- 
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lyzed for 4 days with toluene, then extracted with 
water. The mean hyaluronidase activity wag 
94 + 10.8 u/gram wet weight. Ten young adult 
albino rats were selected for uniformity. Five 
received diethylstilbestrol pellets subcutaneously, 
Fifty days later, the mean testicular hyaluroni- 
dase content per rat in this group was 0.4 vu. The 
testes of the 5 control animals contained 39-114 
u/rat. 


695. Role of L-formylgiutamic acid in biosyn- 
thesis of citrulline. Santiago Grisoxia. 
Dept. of Physiological Chemistry, Univ. of Wis- 
consin, Madison. 

We have described previously a soluble enzyme 
system from mammalian liver which when prop- 
erly supplemented and in the presence of catalytic 
amounts of carbamylglutamate will catalyze the 
synthesis of citrulline from ornithine. We have 
now found that our preparations will show about 
25% activity under optimal conditions if car- 
bamylglutamate is replaced by t-formylglutamate 
(initial sample obtained from Dr. A. H. Mehler). 
The mechanism of the reaction appears to be 
identical with that previously described using 
carbamylglutamate. Formylglutamate acts in 


catalytic amounts and is enzymatically converted 
to a reactive intermediate which in a second 
enzyme step reacts with ornithine to form citrul- 


line. Under all experimental conditions tried 
neither formate plus glutamate nor any other 
formyl] derivative so far tested can replace formyl- 
glutamate. Whether or not formylglutamate is 
acting by conversion to carbamylglutamate and/ 
or to compound X or to a related compound re- 
mains to be clarified. The possibility is as yet not 
excluded that the reaction utilizing formylgluta- 
mate represents a new, perhaps auxiliary system 
similar to that using carbamylglutamate for the 
biosynthesis of citrulline. The present findings 
indicate a new link between histidine metabolism 
and the urea cycle. 


696. Metabolism of 2-benzoylaminofluorene- 
9-C' and 2-acetylaminofluorene-9-C™ in the 
rat. Hetmut R.GuTMANN AND JOHN H. Peters.* 
Radioisotope Lab., VA Hosp.; Dept. of Physio- 
logical Chemistry, Univ. of Minnesota Med. 
School, Minneapolis, and Cancer Research Lab., 

Univ. of Florida, Gainesville. 

The carcinogenic activity of derivatives of 2- 
aminofluorene is thought to depend on their con- 
version to 2-aminofluorene in vivo. This view is sup- 
ported by the demonstration of deacetylation, 
by the rat, of the carcinogen 2-acetylaminofluo- 
rene. In contrast, 2-p-toluenesulfonamidofluo- 
rene which is not carcinogenic is not appreciably 
hydrolyzed in vivo. In the present experiments, 
the metabolism of 2-benzoylaminofluorene-9-C 
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which is not carcinogenic was studied after 
intramuscular injection and compared with that 
of 2-acetylaminofluorene-9-C'. In keeping with 
findings on the metabolism of other carcinogens, 
the major portion (90%) of the radioactivity of 
2-acetylaminofluorene-9-C'4 was excreted 96 hr 
after administration. In contrast, only 20% of the 
radioactivity of 2-benzoylaminofluorene-9-C'' was 
excreted and 80% retained by the rat. These data 
and measurements of the rate of excretion of 
radioactivity in the urine support the view that 
2-acetylaminofluorene is more reactive in vivo 
than 2-benzoylaminofluorene. Fractionation of 
the urine with ether at various pH indicated that 
70-90% of the radioactivity was associated with 
watersoluble compounds. Only small amounts of 
the administered compounds and, following 
administration of 2-acetylaminofluorene-9-C', 
only a trace of 2-aminofluorene was identified in 
the appropriate fractions by the carrier technique. 
2-Aminofluorene cannot be regarded as the major 
end product of the metabolism of acetylamino- 
fluorene. There appears to be no direct relation- 
ship between the carcinogenic activity of deriva- 
tives of 2-aminofluorene and excretion of the free 
amine. 


697. Mechanism of pyruvate and a-keto- 
glutarate dehydrogenase systems. L. P. 


Hacer,* JEAN D. Fortney* anp I. C. Gun- 
, 


saLus. Labs. of Microbiology, University of 

Illinois, Urbana. 

Escherichia coli, Crooks strain, when grown 
aerobically and treated with a 10KC Raytheon 
oscillator, yields soluble pyruvate and a-keto- 
glutarate dehydrogenases separable, by ammo- 
nium sulfate, protamine and heat treatment, into 
a decarboxylase (fraction A for pyruvate and A’ 
for ketoglutarate) and a fraction B (active with 
both systems). Fraction A has been purified 100- 
fold, A’ about 10-fold, and B 20-fold over the 
extracts. A and A’, during purification, are en- 
riched in bound lipoie acid, and will decarboxylate 
their respective substrates in the presence of 
added DPT, with ferricyanide, or dichlorphenol- 
indophenol as electron acceptors. The lipoic acid 
is also essential for this reaction as shown by 
parallel experiments with Streptococcus faecalis 
apopyruvate dehydrogenase (HaGER AND GUN- 
satus. J. Bact. In press). With ferricyanide, 
acetate and succinate are formed. In a complete 
acyl generating system fraction B, DPN, CoA 
and a reducing substance are required in addition 
to the specific decarboxylase (A or A’) and DPT. 
Other acyl acceptor and DPNH oxidizing sys- 
tems, removed in the process of purification, may 
be added and the reaction course followed by 
decarboxylation or acyl accumulation. Complete 
DPT dependence of A and A’ can be obtained by 
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dialysis against alkaline pyrophosphate—ap- 
parent, K, ca. 10-5 for the ferricyanide and 
2,6-dichlorphenolindophenol systems, ca. 10~ for 
the complete dismutation system. Half maximum 
saturation of the S. faecalis apopyruvate dehydro- 
genase for lipoic acid approximates two myg/ml; 
K, ca. 10-* m/l. The mechanism of alpha-keto acid 
decarboxylation and dehydrogenation, and the 
cofactor functions will be discussed in the light of 
these observations. 


698. Kinetics and specificity of lactic dehydro- 
genase. Marre T. HakKaa,* ANDREW J. GLAID* 
AND GEORGE W. ScHwert. Dept. of Biochemis- 
try, Duke Univ. School of Medicine, Durham, 
N.C. ‘ 

The kinetics of the system lactic dehydro- 
genase-DPNH-pyruvate have been studied at 
11.5°, 25°, and 35.5° using the Beckman spectro- 
photometer with 10-cm cuvettes in a thermo- 
statically controlled cell compartment. In a pre- 
liminary investigation of the kinetics of this 
system (Arch. Biochem. and Biophys. 38: 55, 1952) 
the results obtained could be interpreted in terms 
of the equilibrium kinetics for two-substrate 
systems proposed by Laidler and Socquet (J. 
Phys. & Colloid Chem. 54: 530, 1950). The present 
results are better fitted by the kinetic treatments 
derived by Alberty (personal communication) on 
the assumption that the affinity of the enzyme for 
one substrate is affected by the combination of 
the enzyme with the second substrate. At 25°, 
pH 6.80, K, is 1.7 X 10-5 M, K- is 2.6 X 10% M, 
and the turnover number is 2.9 X 104 m/min/10° 
gm enzyme. Both K, and K, increase with increas- 
ing temperature. A series of structural analogs of 
pyruvic acid have been tested for inhibitory 
activity in this system. The most active inhibitor 
found to date is oxamic acid. (Supported by Re- 
search Grant 2941 of the Natl. Insts. of Health, 
Public Health Service.) 


699. Metabolism of isomers of threonine in 
the phloridzinized rat. W. KNow.ton Hatt, 
Teckta E. STeLttina* anp AGNES C. ReEp- 
FEARN.* Dept. of Biochemistry, Med. College of 
Georgia, Augusta. 

Fifty mg of phloridzin was given on each of 
two successive days to adult Wistar strain rats 
which had previously been fasted overnight. The 
second day was taken as the experimental day 
and p or L-threonine or pt-allothreonine was 
administered to the rats in divided doses. As 
compared with control rats small but significant 
amounts of p and t-threonine and of pt-allo- 
threonine were converted to glucose. A large pro- 
portion of the administered p-threonine and 
pL-allothreonine were excreted in the urine while 
the rats given t-threonine excreted only slightly 
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more amino acid than the controls. Microbio- 
logical assay of the urine of rats fed p-threonine 
showed L-threonine excretion approximately equal 
to that of the controls. Few of the rats when 
given phloridzin for a 3rd day survived to the 
end of the day. 


700. Action of lecithinase A on a pure, 
unsaturated lecithin. DonaLp J. HANAHAN, 
Les.tige D. TuRNER* AND Martin A. RopBELL.* 
Univ. of Washington, Dept. of Biochemistry, 
Seattle. 

The mode of action of the Lecithinase A of 
snake venom (Naja Naja, Crotalus adamenteus), 
and commercial pancreatin on a pure, unsatu- 
rated, lecithin, (dipalmitoleyl)-L-a-lecithin (I) 
has been investigated. It has been found that this 
reaction proceeds at a much faster rate in diethyl 
ether than in water. The products of the reaction 
are palmitoleic acid (II) and (monopalmitoley]) 
lecithin (III, lysolecithin). The kinetics of the 
reaction can be studied as follows: the substrate 
is dissolved in diethyl ether and the enzyme is 
added in an amount of water sufficient to allow 
solution in the ether. The enzyme maintains its 
solubility by virtue of combination with the sub- 
strate. The reaction is followed by titration of the 
liberated fatty acid. In the course of the reaction 
a precipitate forms, but it does not appear to 
affect the reaction velocity. Apparently the 
enzyme attaches to this precipitate and continues 
to act. Analytical data obtained on III indicate 
that the same product is formed in a reproducible 
manner by the action of enzyme preparations 
from these various sources. Evidence will be pre- 
sented on which of the two fatty acid residues is 
removed. 


701. Protein synthesis in multiple myeloma. 
SaraH Harpy* AND FRANK W. Putnam. Dept. 
of Biochemistry, Univ. of Chicago, Chicago, IIl. 
In further study of protein synthesis in multiple 

myeloma a patient was given CH:(NH.)C¥0OOH. 

Electrophoretic analysis of his plasma protein 

(10.2 gm/100 ml) had indicated 60% was an ab- 

normal beta globulin (So = 8) and only 3% was 

gamma globulin. He excreted about 2 gm of 

Bence-Jones (BJ) protein daily (Sx = 3). The 

abnormal plasma globulin and the urinary BJ 

protein were isolated from samples taken over a 

period of 50 days, and the purity of the protein 

fractions was established by electrophoretic and 
ultracentrifugal analysis. The glycine was ob- 
tained by hydrolysis and chromatographic separa- 
tion, and the C content of the carboxyl was 
estimated after reaction with ninhydrin. The 

abnormal globulin had a half life of about 17 

days, similar to that of normal plasma proteins. 

However, the C™ content of the excreted BJ pro- 
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tein diminished with a half time of less than 24 
hr. Hence, it is assumed that the BJ protein is 
excreted almost as rapidly as it is formed and that 
its C'* content is a measure of the glycine pool. 
Since the glycine carboxyl C™ content of the 
plasma proteins was initially lower and subse- 
quently higher than that of the BJ protein, it is 
concluded that the latter is not derived by break- 
down of plasma proteins. Indeed, the rates of 
synthesis of the two pathological proteins ap- 
peared to be independent. 


702. Effect of irradiation on synthesis of rat 
thymus desoxyribonucleic acid (DNA). 
HELEN HARRINGTON* AND Pauw S. Lavik. © 
Atomic Energy Med. Research Project, Western 
Reserve Univ., Cleveland, Ohio. 

In accounting for the extreme radiosensitivity 
of rat thymus, it was suggested that many of the 
chemical and histological changes could be 
attributed to the observed inhibition of DNA 
synthesis (Federation Proc. 9: 194, 1950; 10: 194, 
1951). To investigate the possible mechanism of 
this inhibition, the effect of x-irradiation on the 
incorporation of various precursors into rat 
thymus DNA has been studied. Groups of 4 rats 
were given 100 r whole-body x-irradiation and 
along with 4 control rats were injected intra- 
peritoneally with a labeled DNA precursor. After 
24 hr the rats were sacrificed and the DNA iso- 
lated from the thymus tissue. The DNA from the 
four thymus glands within each group was then 
combined, hydrolyzed, and the purines and 
pyrimidines separated and purified by ion-ex- 
change and their specific activities determined. 
It was found that while 100 r caused a marked 
inhibition of the uptake of P*? into DNA, of orotic 
acid into DNA cytosine and thymine, and of 
sodium formate into DNA adenine and guanine, 
the incorporation of adenine into DNA adenine 
and guanine was not inhibited but somewhat 
increased. These results indicate either that 
irradiation affects the formation of the purine 
ring or, more probably, that the turnover of free 
adenine in rat thymus DNA proceeds along 4 
different pathway than that followed by other 
precursors. 


703. Biosynthesis of thiamine in neurospora. 
Dante L. Harris (introduced by FRANKLIN C. 
McLean). Dept. of Physiology, Univ. of Chicvgo, 
Chicago, Ill. 

It is ordinarily assumed that the pyrimidine nd 
thiazole halves of thiamine are first synthesized 
and then condensed to form thiamine. It now «p- 
pears that while this pathway can be followed, 
pyrimidine preferentially condenses with some u- 
identified precursor of thiazole to form a thiamine- 
like intermediate which is secondarily transformed 
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to thiamine. Strains which fail to carry out the 
latter reaction accumulate this intermediate, and 
require for growth either thiamine or an equimolar 
mixture of pyrimidine and thiazole. These strains 
can grow if given massive amounts of thiazole, 
which apparently competes with the above-men- 
tioned thiazole precursor for the available pyrimi- 
dine. To the degree that exogenous pyrimidine is 
given, the requirement for exogenous thiazole is 
reduced. 


704. Flavoenzyme catalysis. Control of milk 
xanthine oxidase activity. JoseErpH Harris* 
AND LESLIE HELLERMAN. Dept. of Physiological 
Chemistry, Johns Hopkins School of Medicine, 
Baltimore, Md. 

On the basis of a thorough investigation of the 
effect of certain metallo-organie compounds and 
oxidizing reagents it has been concluded that milk 
xanthine oxidase displays many of the character- 
istics of a sulfhydryl-enzyme. Phenylmercuric 
acetate or p-chloromercuribenzoate caused a re- 
versible inhibition of activity that was a function 
of the inhibitor concentration; complete reversi- 
bility was achieved with cysteine or ethylenedi- 
aminetetraacetate. y-(p-arsenosopheny])-n-butyr- 
ate ion, only above a critical concentration, 
rapidly induced an irreversible inhibition that was 
interpreted in terms of thioarsenite formation 
coupled with a steric effect. With a differential 
spectrophotometric procedure, similar to that of 
Kalckar, there were here broadly delineated three 
categories of electron acceptors: a) those that 
similarly to oxygen are reduced catalytically with- 
out impairment of enzyme activity (e.g. certain 
nitro compounds); 6) oxidants that inactivate the 
enzyme presumably by attack upon essential sulf- 
hydryl groups (e.g. iodosobenzoate); c) agents 
that exhibit neither of these actions. The rate of 
oxidation in the presence of certain electron ac- 
ceptors is enhanced by HS-glutathione etc., in 
contrast to a negative effect with oxygen. This ap- 
parent contradiction can be resolved. (Supported 
in part by a grant from the Natl. Cancer Inst., 
USPHS; Joseph Harris was Predoctoral Fellow, 
Life Insurance Med. Research Fund.) 


705. Interfacial tension of protein solutions. 
Fetrx Havrowitz, Puytiis BoucHER* AND 
Martua Dicks.* Dept. of Chemistry, Indiana 
Univ., Bloomington, Ind. 

Measurements of the interfacial tension between 
0.01% aqueous solutions of proteins and p-xylene 
or bromobenzene provides a method to detect non- 
polar groups in proteins or in their complexes with 
nonpolar solutes. When serum albumin, serum 
globulin, ovalbumin, edestin, pepsin, gelatin, or 
hemoglobin is dissolved in glycine, acetate, or 
phosphate buffer solutions at px 3-10, the inter- 
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facial tension, P, measured by the ring method, 
is lowered by 10-18 dynes/cm. No change in P is 
caused by salmine. Globin from human, bovine, 
or rat blood lowers P by 23 dynes/cm; this unique 
effect of globin is offset by hemin which raises P 
te the value obtained in hemoglobin solutions, al- 
though P in protein-free buffer solutions is lowered 
by hemin. In none of the other protein solutions 
is an increase in P produced by hemin. It is con- 
cluded that globin differs from other proteins by a 
nonpolar area in the surface of its molecule, and 
that hemin combines with this nonpolar pattern. 
In phthalate buffer solutions at px 3, the decrease 
in P caused by most proteins is approximately 10 
dynes/cm, whereas serum albumin causes a drop 
of P by 20 dynes/cm. The exceptional behavior of 
serum albumin indicates combination with phthal- 
ate ions, in agreement with the singular capacity 
of serum albumin to combine with anionic dyes 
(I. M. Klotz, F. Karush), fatty acids (J. M. Luck), 
and inorganic anions (G. Scatchard). (Support of 
this work by contracts of Indiana Univ. with the 
USPHS and the American Cancer Society is grate- 
fully acknowledged.) 


706. Mode of biosynthesis of a glycolipid. 
GEorGE Havuser* aNnD MANFRED L. Karnov- 
sky. Dept. of Biological Chemistry and Biophysi- 
cal Lab., Harvard Med. School, Boston, Mass. 
Pseudomonas aeruginosa produces a glycolipid, 

the isolation and chemical structure of which have 
been described by Jarvis and Johnson (J. Am. 
Chem. Soc. 71: 4124, 1949). The compound was pro- 
duced on a bactopeptone-glycerol medium and is 
composed of 2 m each of rhamnose and normal L-6- 
hydroxydecanoic acid. These observations have 
now been confirmed and extended. A sensitive as- 
say method for the glycolipid has been established, 
and its production correlated with the growth of 
the organism and the utilization of glycerol. The 
latter began to disappear and glycolipid to appear 
only when the viable organisms had reached the 
maximum stationary phase of growth. When a- or 
B-C14-glycerol was used, about 15% of the counts 
were incorporated into the glycolipid, and up to 
95% of glycolipid carbon was derived from glyc- 
erol. Samples of radio-glycolipid were used to con- 
firm the assay method by the isotope dilution tech- 
nique. The distribution of activity in the rhamnose 
and hydroxy-acid moieties was in good agreement 
with the assumption that each rhamnose unit 
could arise from two glycerol units, and each fatty 
acid unit by the condensation of five two-carbon 
fragments derived from glycerol. The distribution 
of activity in the individual carbon atoms of rham- 
nose and 6-hydroxy fatty acid has been determined 
by suitable degradation methods. The intermedi- 
ates of a biosynthetic scheme based on the radio- 
activity data are under examination. 





216 


707. Phospholipide metabolism of Serratia 


plymuthicum. Osamu Hayatsat. Nail. Inst. of - 


Health, Bethesda, Md. 

A strain of Serratia plymuthicum was isolated by 
enrichment culture on a medium containing glyc- 
erophosphorylcholine (GPC) and yeast extract. 
Enzyme preparations from lecithin-adapted cells 
catalyzed the following reactions: (I) Lecithin — 
GPC, (II) Lysolecithin — GPC, and (III) GPC > 
choline + L-a-glycerophosphate. In the initial 
cell-free extract obtained by alumina grinding, 
both a particulate and a soluble fraction were re- 
quired for reaction I, while lysolecithinase activity 
(II) was present in both fractions. The particulate 
fraction of (I) was solubilized by butanol treat- 
ment, partially purified and shown to require 
Ca**. The action of the soluble fraction was re- 
placed to a limited extent by Fe**+. While the ap- 
pearance of lysolecithin during lecithin breakdown 
was not detected, this may be due to the persist- 
ence of lysolecithinase activity in the enzyme frac- 
tions. Cephalin was metabolized to glycerophos- 
phorylethanolamine (GPE) by these preparations 
but sphingomyelin and cardiolipin were not at- 
tacked. The GPC-splitting enzyme (III) was puri- 
fied about 200-fold, appeared to be specific for 
GPU and GPE, and is strongly inhibited by cer- 
tain metal ions (Mg**, Mn**, Zn**). 


708. Steroid hydroxylases of adrenal and cor- 
pus luteum. Mixa Hayano, MArGaRet WIE- 
NER,* AND MaArJoriE C. LinpBerG.* Worcester 
Fndn. for Exptl. Biology, Shrewsbury, Mass. 
The loss of 11-8-hydroxylase activity of beef 

adrenal glands stored several weeks at —4° has 

been shown to be recovered (Hayano, M., AND 

DorrMaN, R. I., J. Biol. Chem., in press) in the 

presence of DPN (diphosphopyridine nucleotide) 

and ATP (adenosine triphosphate). Further in- 
vestigations have established the finding that 

TPN (triphosphopyridine nucleotide) alone can 

not only replace the requirement for DPN but also 

the need for ATP and magnesium ions. 0.001 

concentration of TPN is sufficient for the complete 

conversion of 0.001 m DOC (desoxycorticosterone) 
to corticosterone in the presence of 0.01 m fu- 
marate, oxygen, and a pu of 7.4, by a homogenate 
residue (5000 X g) of adrenals no longer capable of 
transforming the steroid under the optimum con- 
ditions established for new tissue. Evidence for 
the existence of a 6-8-hydroxylase has now been 
found in the corpus luteum of cow ovaries. An 
incubation of DOC with homogenates of this tissue 

has led to the isolation and identification of 6-p- 

hydroxy-11-desoxy-corticosterone as a transfor- 

mation product of this starting material. ATP and 

DPN appeared to increase the yield of this sub- 

stance. The identity of the product was substan- 

tiated by melting point determinations (183-188°) 
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and comparison of the infrared spectrogram with 
that ofan authentic sample from Dr. M. R. Ehren- 
stein. Another substance more polar than DOC, 
melting at 164-167°, demonstrating properties of a 
3-keto-A‘ grouping, but not the reducing proper. 
ties of a ketol compound was also isolated. Beef 
placental material also appeared to convert DOC 
to a more polar reducing substance. 


709. Effect of ACTH on corticoid production 
' of adrenal cortical tissue slices. Roserr 
Haynes,* KENNETH SavarRp* AND Ratpu I. 
DorrMan. Worcester Fndn. for Exptl. Biology, 

Shrewsbury, Mass. 

Beef adrenal cortical tissue slices incubated at 
37°C. in a saline-phosphate medium show a net 
production of corticoids as measured by a formal- 
dehydogenic determination of a chromatographi- 
cally purified extract. This production is increased 
2-6 times by the addition of ACTH to the incu- 
bating medium. In the extracts compounds F, E, 
and B have been identified by paper chromatog- 
raphy. The addition of glucose, acetate or fu- 
marate to the incubating medium does not enhance 
the hormone output. All the hormone production 
appears to occur within two hours. Oxygen is 
necessary for this process; incubation in 100% oxy- 
gen gives the best response; incubation in air 
gives a slightly lower response; incubation in ni- 
trogen gives no response. Freezing the slices be- 
fore incubation destroys their ability to respond 
to ACTH. 


710. Fractionation of rat liver microsomes. 
8S. J. Haz4n,* S. A. Srncat, V. P. Sypen- 
STRICKER AND JULIA M. LitTLEJoHN.* Depts. 
of Biochemistry and Medicine, Med. College of 
Georgia, Augusta. 

Rat liver homogenates have been separated 
centrifugally into cellular components by the iso- 
tonic sucrose method. The isolated microsomes 
originally sedimented at 57,000 X g, were frac- 
tionated centrifugally at 10,300, 20,000, 30,000, 
41,000 and 80,000 * g. These fractions were ana- 
lyzed for total nitrogen (N), pentose (P), phospho- 
lipid (PL)—tribonucleic acid (RNA)—and phos- 
phoprotein (PP)—phosphorus. Ratios of RNA/N, 
PL/N, RNA/PL and PL/P indicate a chemical 
heterogeneity within the microsome fraction. This 
is not evident in RNA/P. No significant relation- 
ship was observed when these values were com- 
pared with those found for the supernatant. The 
incorporation of radiophosphorus into these imi- 
crosome fractions in the intact animal has a!so 
been studied. No significant differences were ©)- 
served in the turnover rates of phospholipids, rilo- 
nucleic acid or phosphoprotein. 


711. Purification of acetate activation enzyme 
(AAE.) M. P. Haue (introduced by Perry, W. 
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Witson). Inst. for Enzyme Research, Univ. of 

Wisconsin, Madison. 

The AAE has been prepared from extracts of 
beef heart mitochondria in a state of high purity 
by a series of salt fractionations and gel adsorp- 
tions. At the highest purity level the AAE cataly- 
ges the activation of 6.6 um acetate/mg protein/ 
min at 38°. The assay system depends upon the 
following three reactions: (1) ATP + CoA + Ace- 
tate 2 AMP + Acetyl CoA + Inorganic Pyro- 
phosphate; (2) Acetyl CoA + Oxalacetate 


Condensing 
—__—” Citrate + CoA; (3) Malate + 


eo 
Enzyme 


ON ga. —- 
Dehydrogenase 

rate of DPN reduction thus serves as a meas- 
ure of AAE activity. Another assay system 
based on the interaction of acetyl CoA with 
hydroxylamine has been found to be unreliable 
beyond the first crude extracts. The rever- 
sibility of reaction 1 has been demonstrated by 
trapping ATP with creatine in presence of creatine 
phosphokinase. Reaction 1 can be conceived of as a 
two-step process in which pyrophosphoryl CoA is 
formed as an intermediate followed by a replace- 
ment reaction with acetate. As yet there is no evi- 
dence that the AAE can be resolved into two en- 
zymes. Pyrophosphoryl CoA if formed at all does 
not accumulate to any measurable degree. The 


Malic 


SE — Oxalacetate + DPNH. The 


AAE activates propionate half as rapidly as ace- 
tate but is without action upon butyrate, thio- 
acetate or ethyl acetate. 


712. Interrelationship between thioctic acid, 
L-lyxoflavin, and riboflavin in Streptococcus 
faecalis. C. H. Huu (introduced by G. H. Sat- 
TERFIELD). Dept. of Poultry Science, North Caro- 
lina State College of Agriculture and Engineering, 
Raleigh. 

Bullock et al. (J. Am. Chem. Soc. 74: 3455, 1952) 
synthesized various closely related compounds 
capable of reversing propionate inhibition of 
Streptococcus faecalis and suggested the general 
name, thioctic acid for these compounds. Present 
studies have shown that in the presence of 30 ug 
of t-lyxoflavin, an isomer of riboflavin, thioctic 
acid is incapable of reversing propionate inhibition 
of S. faecalis ATCC 8043. The addition of 5 ug of 
riboflavin to the medium restored the ability of 
thioctic acid to reverse propionate inhibition. In- 
creasing amounts of L-lyxoflavin require increas- 
ing amounts of riboflavin in order for thioctic acid 
to reverse propionate inhibition, indicating that 
in this system lyxoflavin is competitively inhibi- 
tory to riboflavin. Acetate also reverses propionate 
inhibition. Lyxoflavin has much less effect on the 
reversal of propionate inhibition by acetate than 
by thioctic acid. The metabolic implications of 
these findings will be discussed. 
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713. Decaborane inhibition of utilization of 
glucose by living yeast cells. Davin L. Hit, 
KENNETH I. Hawkins AND HENry C. Zak (in- 
troduced by Wiitu1am H. Summerson). Phar- 
macology Branch, Chemical Corps Med. Labs., 
Army Chemical Center, Md. 

It has been shown (HI et al. Federation Proc., 
March 1953) that the anthrone reaction with car- 
bohydrates may be employed to follow the utiliza- 
tion of glucose by living yeast cells. Decaborane 
has been found by the anthrone method to be a 
powerful inhibitor of this process. The aerobic 
utilization of glucose by yeast cells may be com- 
pletely inhibited by 2.5 X 10-* m, 78% inhibited 
by 0.5 X 10-* M, and slightly but measurably in- 
hibited by 2.5 X 10-4 m decaborane. This inhibi- 
tion can not be reversed by thorough washing of 
the treated yeast cells prior to the addition of 
glucose substrate, indicating an enzyme effect and 
not a trapping of some metabolic product. By the 
use of dinitrophenol and azide it may be shown 
that this inhibition is associated with the fer- 
mentative phase of utilization and that synthesis 
and oxidation are not effected. Experiments to 
determine the specific enzyme systems involved 
in this inhibition are now in progress. 


714. Reaction of anthrone with carbohydrates 
applied to studies of glycolysis. Davin L. 
Hitt, KenNetH I. HAwkiNs, AND JOSEPH P. 
STRASSER (introduced by Frep W. OBERsT). 
Pharmacology Branch, Chemical Corps Med. Labs., 
Army Chemical Center, Md. 

Of the intermediates involved in glycolysis gly- 
cogen, the hexoses, and the hexose phosphates give 
the typical anthrone color reaction with an absorp- 
tion maximum at 620 mu. Glyceraldehyde and di- 
hydroxyacetone phosphates give a different color 
with an absorption maximum of 485 my. No color 
is given by glycerophosphate, 1 ,3-diphosphoglyc- 
erate, 3-phosphoglycerate, 2-phosphoglycerate, 
pyruvate, and lactate. With living yeast cells with 
glucose substrate it is possible to show simul- 
taneously that the loss of glucose as determined 
colorimetrically by the anthrone method is in 
quantitative agreement with the carbon dioxide 
production. The same agreement may be demon- 
strated with concentrations of inhibitors (fluoride 
and iodoacetate) which give partial inhibition of 
glycolysis. The possibility of limiting the glyco- 
lytic reactions to those involving the hexoses by 
means of suitably trapping the glyceraldehyde and 
subsequently applying the anthrone method will 
be discussed. 


715. Purification of nucleases from spleen and 
and intestinal mucosa. R. J. H1LMoE* aNnpD 
Leon A. HeppeE.. Natl. Inst. of Health, Bethesda, 
Md. 
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The hydrolysis of yeast and liver ribonucleic 
acid (RNA) and the limit polynucleotides (RL) 
produced by pancreatic ribonuclease digestion has 
been studied with purified enzymes from spleen 
and intestine. Five enzyme fractions have been 
obtained which show high degrees of specificity 
for one or the other of these substrates. 


RL Rate 
RNA Rate 


Metal 
Needed 


0 
Mg 
0 


Source pH Optimum 


I Spleen 6.8 
II Spleen 5 
III Spleen 6.6 
IV Intestine 7 0 
V Intestine 8.5 >300 Mg 


Fractions (I) and IV) resist boiling; (II) is de- 
stroyed at 80° and (IIT) at 60°. It is provisionally 
concluded that these represent different enzymes. 
Maver and Greco (J. Biol. Chem. 181: 861, 1949) 
described an activity like (II) for crude extracts. 
Preparations I-IV are phosphatase free and have 
been purified about 20-fold. Preparation (V) was 
purified several hundred fold and now cannot be 
distinguished from alkaline phosphatase. Purified 
potato acid phosphatase (Kornberg’s procedure, 
unpublished) also splits RL but not RNA. Hurst 
et al. (J. Biol. Chem. 188: 705, 1951) reported that 
an intestinal alkaline phosphatase preparation did 
not attack DNA, but did hydrolyze the corre- 
sponding limit polynucleotide. Hydrolysis of RL 
by (III) stops short of completion. 


0 
0.1 
4 
0 


716. Chromatography of proteins. Chymo- 
trypsinogen-a. C. H. W. Hirs (introduced by 
Stanrorp Moore). Labs. of Rockefeller Inst. for 
Med. Research, New York City. 

The application of chromatography as an addi- 
tional test for the homogeneity of protein prepa- 
rations has been extended to include chymo- 
trypsinogen-a. This basic protein (pI ca. 9) has 
been chromatographed on 0.9 x 30 cm columns of 
the carboxylic acid resin IRC-50 (XI-64) under 
conditions similar to those employed for ribo- 
nuclease (Hirs, Moore AND STEIN, J. Biol. Chem., 
in press) and lysozyme (TALLAN AND STEIN, J. 
Biol. Chem., in press). When chymotrypsinogen-a 
(Worthington) was eluted with pH 6.0 phosphate 
buffer, the protein emerged at about 24 effluent ml 
as a slightly asymmetric peak representing about 
97% of the ninhydrin color of the preparation and 
all of the proteolytic activity (measured against 
casein after activation). Less than 5% of the mate- 
rial (based on ninhydrin color) possessed a rate of 
travel different from that of the major peak. In 
order to compare the chromatographic behavior 
of the chymotrypsinogen-a prepared by the 
method of Kunitz with that of the zymogen pres- 
ent in pancreas, analyses of 0.25 Nn sulfuric acid 
extracts of lyophilized bovine pancreas were car- 
ried out. The extract, both before and after dialy- 
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sis, contained an activatable protein moving at 
exactly the same rate as crystalline chymotryp. 
sinogen-a. Two other activatable proteins known 
to be present in pancreatic extracts possess differ. 
ent behavior. Chymotrypsinogen-B (pI ca. 5) 
moves through the column without retardation, 
while trypsinogen is unstable to chromatography 
on IRC-50 and yields no activatable material in 
the effluent. Chromatography on IRC-50 can thus 
be used to analyze preparations of chymotryp- 
sinogen-a and also to test for the presence of this 
zymogen in extracts of pancreas. 


717. Method for preparation of l6a-hydroxy- 
20-ketosteroids. H. HirscHMANN, FRieEpa B. 
HIRsSCHMANN* AND JOHN W. Corcoran.* Dept. 
of Medicine, Western Reserve Univ., Cleveland, 
Ohio. 

The isolation of a 16a-hydroxysteroid from the 
urine of a patient with an adrenocortical tumor 
has prompted the preparation of related com- 
pounds for biological studies. The synthesis of 
l6a-acetoxyprogesterone has been realized by the 
following route. Treatment of A®5-!®-pregnadienol- 
38-one-20 with benzyl alcoholic potassium hy- 
droxide followed by formylation yielded 36-for- 
myloxy-A®!®-pregnadienone-20 and 36-formyloxy- 
16a-benzyloxy-A’-pregnenone-20. The latter can 
be selectively hydrogenolyzed in alcoholic solu- 
tion with palladium on charcoal to give an unsatu- 
rated 16a-hydrory-20-ketone-3B6-formyloxy -A°-preg- 
nenol-l6a-one-20. Its 16-acetate was selectively 
hydrolyzed at C-3 with potassium bicarbonate at 
room temperature and then oxidized with chromic 
acid while the double bond was protected with 
bromine. The reaction product is identical with 
the acetate of the 16-hydroxy-progesterone iso- 
lated after incubation of progesterone with a 
strain of actinomyces (PERLMAN, TITUS AND 
Friep, J. Am. Chem. Soc. 74: 2126, 1952). Succes- 
sive hydrogenations of 38-acetoxy-16a-benzyloxy- 
A’-pregnenone-20 with palladium on charcoal and 
with palladium on calcium carbonate gave after 
acetylation allopregnanediol-38, 16a-one-20 diace- 
tate. This compound upon treatment with per- 
benzoic acid furnished 36, 16a,178-triacetoxvan- 
drostane identical with the reduction product of 
38, 16a,178-triacetoxy-A*®-androstene. This con- 
version completes a chain of chemical reactions 
which link urinary A‘-androstenetriol-38, 160.178 
and urinary A*-pregnenetriol-38, 16a,20a and (iem- 
onstrates that the assignments of configuratio::s at 
C-16 which were independently arrived at in the 
Cio and C.; series are in harmony with each ot!ier. 


718. Inhibition of mitochondria phosphory!a- 
tion by thyroxin. Frepreric L. Hocn* AND 
Fritz LipMann. Biochemical Research Lab., Mas- 
sachusetts Gen. Hosp., and Dept. of Biological 
Chemistry, Harvard Med. School, Boston. 
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In continuation of our efforts towards an under- 
standing of the mode of action of thyroxin (Nixr- 
yeveER et al. Fed. Proc. 10: 229, 1951) we have now 
been able to produce marked reduction in the effi- 
ciency of phosphorylation in liver mitochondria 
by injecting Wistar rats with 28 mg. of pL-thyroxin 
distributed over four days. With hydroxybutyrate, 
ketoglutarate and glutamate, average P/O ratios 
of 0.19, 0.8 and 1.06 with Qo,’s of 27, 30 and 34 re- 
spectively were obtained when weight loss of 10% 
or more occurred. The corresponding Qo,’s in the 
absence of the acceptor system, glucose-hexo- 
kinase, were 25, 27 and 27, confirming the earlier 
reported absence or reduction of the acceptor 
effect with thyrotoxie liver preparations. Using 
the incubation procedure of Martius and Hess 
(Arch. Biochem. 33: 486, 1951) in vitro effects were 
obtained with liver mitochondria of normal Syrian 
hamsters (private communication by BENNO 
Hess) after attempts with our strain of rats had 
proven unsuccessful. A short preincubation with 
the hormone in unbuffered medium without sub- 
strate appears necessary. With 10~‘ m pi-thyroxin 
the phosphorylation as measured by P/O ratios 
was frequently completely blocked; with 5-10~5 
to10-* M, results were more variable and less pro- 
nounced. The presence of fluoride reduces’ the 
effect. Preliminary results with triiodothyronine 
indicate in vitro effects, while diiodotyrosine did 
not produce changes. 


719. Micromanometric method for analysis of 
CO, content of plasma containing volatile 
anesthetic agents. DUNCAN A. HOLADAY AND 
MaRIAGNEs VEROSKY (introduced by I. B. WiL- 
son). Dept. of Anesthesiology, Columbia Univ. 
College of Physicians and Surgeons, and Anes- 
thesia Service, Presbyterian Hosp., New York 
City. 

A convenient method for the measurement of 
CO. content of arterial blood in the presence of 
volatile anesthetic agents has been developed. It 
is more rapid and requires less blood than the 
manometric methods involving the use of the Van 
Slyke manometric apparatus. The method applies 
the principles of the Goldstein method for analysis 
of respiratory gases in blood containing ether 
(GoLpsTEIN et al. J. Biol. Chem. 182: 1950) to the 
Kopp-Natelson microgasometer (NATELSON AND 
Barser. Am. J. Clin. Path., 21: 1952). 0.03 ml of 
Plasma is used for a single determination. Each 
analysis can be completed in 7 minutes. Compari- 
sons were made with analyses carried out by the 
Goldstein method on 9 samples drawn from anes- 
thetized human subjects and 4 samples without 
anesthetic agents. There was no significant differ- 
ence between analyses obtained by the two meth- 
ods (mean deviation is +0.28 vol %). The mean 
standard deviation of 32 measurements on 8 sam- 
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ples obtained by the micromethod was 0.46 vol %. 
The mean standard deviation of determinations 
done in duplicate by the Goldstein method in our 
laboratory is 0.20 vol %. Preliminary studies indi- 
cate that this general method is feasible for the 
combined determination of O2 and CO» contents 
of whole blood containing volatile anesthetic 
agents including ethyl ether. (Supported in part 
by a grant from the National Tuberculosis Asso- 
ciation.) 


720. Effect of oxidized linoleate preparations 
upon fat-deficient rats. RaLtpH T. HOLMAN 
AND SHELDON I. GREENBERG.* Hormel Inst., 
Univ. of Minnesota, Austin. 

Past experiments have indicated that the pro- 
oxidant, benzoyl peroxide, when fed with essential 
fatty acid supplements to fat deficient rats, gave 
greater growth response and fat synthesis than did 
linoleate alone or linoleate plus tocopherol (Ar- 
chives of Biochem. & Biophysics 37 : 90, 1952). Simi- 
lar experiments have been conducted to test the 
efficiency of linoleate peroxide, (the primary oxi- 
dation product of linoleate) and related substances 
in replacing linoleic acid as essential fatty acid. 
Ethyl linoleate, either fresh, slightly oxidized, or 
fed with benzoyl peroxide, cured fat deficiency 
symptoms and decreased water consumption. 
Ethyl] linoleate hydroperoxide, thermally decom- 
posed ethy] linoleate hydroperoxide, reduced ethyl 
linoleate hydroperoxide, and conjugated ethyl 
linoleate, were ineffective in curing symptoms or 
decreasing water consumption. Fat synthesis was 
stimulated by benzoyl peroxide plus linoleate, per- 
oxide, or reduced peroxide. The effects of these 
substances upon deposition of polyunsaturated 
fatty acids will also be discussed. 


721. Role of sedoheptulose phosphate in car- 
bohydrate metabolism. B. L. Horecker, P. 
Z. SMyRNioTIS* AND H. KiENow.* Natl. Insts. 
of Health, Bethesda, Md. 

Evidence has been obtained for the following 
reactions in the conversion of pentose phosphate 
to hexose monophosphate: (I) 2 p-ribulose-5-P = 
~ p-glyceraldehyde-3-P + L-erythrulose; (II) L- 
erythrulose + p-glyceraldehyde-3-P = sedoheptu- 
lose-7-P; (III) sedoheptulose-7-P + p-glyceralde- 
hyde-3-P — fructose-6-P + tetrose-P. With a 
highly purified enzyme preparation from spinach 
one mole of sedoheptulose-P and one mole of tri- 
ose-P are formed from two moles of pentose-P. 
Preliminary results indicate that an equilibrium 
is reached which favors the production of the 
heptulose. Since this enzyme preparation also 
catalyzes the reaction of L-erythrulose with glyc- 
eraldehyde-3-P to yield a mixture of pentose-P 
and heptulose-P, these substances are presumed 
to be intermediates in the conversion of pentose-P 
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to heptulose-P. (Reactions I and II.) Reaction III 
has been observed in liver acetone powder ex- 
tracts and with a somewhat purified yeast prepa- 
ration. A source of triose-P is required for the 
formation of hexose monophosphate from sedo- 
heptulose-P, and the equilibrium mixture of 
hexose monophosphates is formed. With uniformly 
labeled triose-P the hexose monophosphate formed 
contains isotope only in carbon atoms 4, 5 and 6. 
Evidence for tetrose formation has been obtained 
with paper chromatography. The reaction thus 
involves a transfer of the dihydroxyacetone group 
from sedoheptulose-P to glyceraldehyde-P to 
form fructose-6-P and tetrose-P, and the enzyme 
has been named transaldolase. In crude liver 
preparations only catalytic amounts of triose-P 
are required and this must therefore be regen- 
erated from tetrose-P. Together with the oxidation 
of glucose-6-P and 6-phosphogluconate these 
reactions form a cyclic mechanism for the metab- 
olism of glucose-6-P. 


722. Bacterial glucuronidase and quantita- 
tive determination of urinary corticoste- 
roids. BENJAMIN N. Horwitr (introduced by 
A. M. AutscuuL). Dept. of Medicine, Tulane 
Univ., Alton Ochsner Med. Fndn., New Orleans, 
Ta. 

Urinary corticosteroids, for the most part, 


occur conjugated as glucuronides. These com- 
pounds are commonly extracted from urine prior 
to determination at pu 1. Since they are rather 
labile to acid and heat, it is important to develop 
a method of hydrolysis which would overcome 
this lability. A standardized method of hydrolysis, 
suitable for routine analysis, using bacterial 
8-glucuronidase was developed. The incubation 
is carried out at pH 7.00 and 37°C. for 24 hours. 
At the end of the incubation period, the px is 
adjusted to 1 and the urine extracted immediately 
with chloroform. After suitable purification, the 
corticosteroids may be determined by the periodic 
acid oxidation reaction and quantitative analysis 
for formaldehyde subsequent to distillation. 
Comparative studies with spleen glucuronidase 
indicates that the bacterial preparation has 
several advantages. It requires less material and 
was more economical, hydrolysis is more rapid, 
the px of hydrolysis is closer to neutrality, and 
the blanks are cleaner. With both preparations 
the range of increase in formaldehydogenic cor- 
ticosteroids was about the same when tested with 
urine samples from the same pool, from 4 to 20 
times the value obtained when the urine was 
extracted with chloroform at px 1. 


723. Effect of hypophysectomy and subse- 
quent hormone therapy on electrolyte 
excretion and renal function in dogs with 
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ascites. Davip 8. Howe.., James O. Davis, 

AND E. CoNveRSE PEIRCE, 2ND (introduced by 

Harry D. Baernstein). Natl. Heart Tnst., 

Bethesda, and USPHS Hospital, Baltimore, Md. 

Ascites was produced by thoracic inferior vena 
cava constriction at the beginning of the study, 
Renal function and metabolic balances were then 
measured during a 16-day control interval and for 
8-108 days following hypophysectomy. Ascites 
continued to form with 85-95% retention of 
dietary Na. The ratio of urinary to fecal K excre- 
tion which is characteristically low (1:2 in dogs 
with ascites increased to 5:1 within 10 days 
following hypophysectomy on a 1.1 mEq/kg/day 
intake of K (normal ratio = 10:1); no change 
in total balance occurred. After GFR de- 
clined to approximately 45% and RPF 55% of 
mean control values, Armour’s ACTHAR-Gel 
(2 mg/kg/day) and cortisone (1-4 mg/kg/day) 
were administered for periods of 17-31 and 16-24 
days respectively. In response to both hormones 
GFR and RPF became elevated to control levels 
and diabetes insipidus appeared. However, the 
5/1 urinary-fecal ratio of K excretion was un- 
affected except for an initial increase of urinary K 
output by cortisone. Ascites continued to accumu- 
late during hormone therapy but Na retention 
was less complete in one dog during cortisone 
administration. It is concluded that a pituitary 
factor is necessary for production of the low 
urinary-fecal ratio of K exeretion during ascites 
formation, but Na retention is not dependent 
upon pituitary function. 


724. Serial crystallization of proteins con- 
canavalin A and concanavalin B. Stacey F. 
Howe... Kirksville College of Osteopathy and 
Surgery, Kirksville, Mo. 

The two proteins concanavalin B and concana- 
valin A can be prepared serially in crystalline form 
from a 10% water extract of jack bean meal. This 
extract is prepared by shaking 10 gm. of meal 
with 100 ml of water. The insoluble material is 
removed by centrifugation followed by filtration 
with the aid of hyflo-supercel. Needle-shaped 
crystals of B are obtained by incubating the ex- 
tract at 37°C. for 30 minutes. The crystals are 
collected by centrifugation and the supernatant 
is used in the preparation of A crystals. Add 3 ml 
of toluene to the supernatant solution, mix gently 
and incubate at room temperature. Bisphenoid 
crystals of A appear within one hour after adding 
the toluene. These proteins may be recrystallized 
by procedures previously described by Sumner 
and Howell (J. Biol. Chem. 37: 137, 1919 and J. 
Bact. 32: 227, 1936). The rate at which B erystal- 
lizes is related to the concentration of the extrict. 
A very limited quantity of crystals is obtained 
with a 5% extract whereas with a 15% extract the 
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rate of crystallization is so rapid that part of the 
crystals are found in the meal residue. Crystals 
of A have been obtained with 5 to 15% extracts. 
Solutions of recrystallized A produce the typical 
precipitation and agglutination reactions pre- 
viously reported. 


725. Effect of putrescine on glucose oxidation 
and oxidative phosphorylation. Dorotuy 
D. HuBBARD AND Epwarp J. Herssrt (intro- 
duced by E. G. Scumipt). Dept. of Biochemistry, 
Univ. of Maryland School of Medicine, Baltimore. 
Putrescine (1,4-butanediamine) is an essential 

growth factor for Hemophilus parainfluenzae ATCC 
#7901 (HERBST AND SNELL. J. Biol. Chem. 181: 
47, 1949). The influence of this diamine on the 
aerobic and anaerobic metabolism of glucose by 
resting cells of this microorganism has been in- 
vestigated. The endogenous respiration of washed 
cells was low and was not increased by putrescine. 
However, with glucose as substrate the addition 
of putrescine (3 X 10-4 to 3 X 10-*M) increased 
the Qo. by 10-20%. When the anaerobic metab- 
olism of glucose was studied by the Thunberg 
technique, the rate of methylene blue reduction 
was also increased by putrescine. Apparently the 
unusual growth factor requirement of H. para- 
influenzae for putrescine is related to the utiliza- 
tion of carbohydrate by this microorganism. The 
influence of putrescine on oxidative phosphoryla- 
tion was also investigated. The oxidation of 
alpha-ketoglutarate by resting cells of H. para- 
influenzae was not accompanied by the uptake of 
inorganic phosphate. Cell-free extracts prepared 
by grinding with alumina possessed no oxidative 
activity. As oxidative phosphorylation could not 
be demonstrated with H. parainfluenzae, rabbit 
kidney cyclophorase (Cross et al. J. Biol. Chem. 
177: 655, 1949) was used. The amount of cyclo- 
phorase added to each Warburg flask contained 
less than 30 micrograms of putrescine. With 
alpha-ketoglutarate as substrate, neither the 
oxygen uptake nor the esterification of inorganic 
phosphate was increased by the addition of 
putrescine to the cyclophorase system. 


726. Oxidation-reduction forms of coenzyme 
A. Frank M. HvuENNEKENS AND Rosert E. 
Basrorp.* Dept. of Biochemistry, Univ. of 
Washington, Seattle. 

The oxidation-reduction forms (RSH, RSSR) 
assumed by CoA (GREGORY AND LIPMANN J. Am. 
Chem. Soc. 74: 4017, 1952), may be studied con- 
veniently with the technique of paper chroma- 
tography. Suitable solvent systems include: 
aqueous NasHPQ,, isobutyric acid-NH;-H.O, 
ethanol-H,O, and propanol-NH;-H.O. The forms 
of CoA or the derived fragments are located by 
inspection under ultraviolet light (adenine), and 
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by the following sprays: nitroprusside, indophenol 
or iodine (—SH or S—S), molybdate (phosphate) 
and ninhydrin (amino acids). The oxidation- 
reduction forms may be controlled by pre-treat- 
ment with a variety of reagents: cysteine, cyanide, 
ascorbic acid, indophenol, etc. After elution from 
the paper chromatograms the substances may be 
assayed quantitatively for total RSH and RSSR 
by a modification of the Grunert-Phillips nitro- 
prusside method (Arch. Biochem. and Biophys. 
30: 217, 1951) and for RSH by the reduction of 
2,6-dichlorophenol indophenol, both reactions 
being followed spectrephotometrically. The latter 
reaction has been investigated in detail with 
regard to the rate of reaction and equilibrium for 
CoA, cysteine, glutathione and alatheine at 
various concentrations of oxidant, reductant and 
hydrogen ion. The kinetics of this reaction and 
some implications of these results, which bear on 
the structure of CoA and the nature of its sulf- 
hydryl group, will be discussed. 


727. In vitro studies on metabolism of ace- 
tone. Esk1n Hurr anp Harry RupNey (intro- 
duced by L. O. Krampitz). Dept. of Biochem- 
istry, Western Reserve Univ. School of Medicine, 
Cleveland, Ohio. 

The conversion of acetone to a three carbon 
intermediate of the glycolytic cycle has been indi- 
cated by studies on the distribution of isotope in 
glycogen after the administration of C'* carbonyl 
labeled acetone (J. Biol. Chem. 193: 199, 1953). 
This conversion is being studied under in vitro 
conditions. 90 um of acetone-1-C' containing 
8.87 X 10° cts/min/mg of methyl carbon was 
added to a rat liver mince (from well-fed rats) 
suspended in Krebs phosphate Ringer’s px 7.4. 
After 2 hours aerobic incubation at 38°C., formate 
and lactic acid were isolated, purified, and de- 
graded. Glycogen was also isolated from a similar 
experiment and degraded. The glycogen contained 
no isotope. The formic acid was labeled, and the 
lactic acid showed the following distribution of 
C™ expressed as cts/min/mg of carbon: COOH- 
carbon, 3550; a-carbon, 323; B-carbon, 3500. 
These in vitro results give further evidence of a 
direct conversion of acetone to a three carbon 
intermediate of the glycolytic cycle, and in addi- 
tion, to the formation of formate from the methyl 
carbon of acetone. The in vitro system is presently 
being fractionated for more detailed study in 
order to better evaluate the role of intermediates 
such as propanediol phosphate, acetol, etc., in 
the conversion of acetone to a carbohydrate 
3-carbon unit. 


728. Effect of inorganic and organic nitrites 
and nitrates en aerobic phosphorylation 
in liver mitochondria. F. EpmuNnp HUNTER 
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Jr., SHrRtEY Kawana,* AND LILLIAN Forp.* 
Pharmacology Dept., Washington Univ., Saint 
Louis, Mo. 

With liver mitochondria plus hexokinase and 
glucose as a test system and 6-hydroxybutyrate 
or a-ketoglutarate as substrate 10-2 M inorganic 
nitrite produced a 30-40% decrease in electron 
transport phosphorylation with little change in 
oxygen consumption. Mannitol hexanitrate ex- 
hibited its first detectable effect at 5 KX 10% M, 
while the inhibition of phosphorylation was 60- 
85% at 10-*m. Glycerol trinitrate and erythritol 
tetranitrate were much less effective. Water solu- 
bility limits are probably exceeded by the larger 
amounts of organic nitrites and nitrates. Alcohol 
alone has only small effects on the P:O ratio, but 
the presence of alcohol and aging of the mito- 
chondria seems to render them more sensitive to 
the action of mannitol hexanitrate. Intermediate 
concentrations of mannitol hexanitrate stimulate 
the oxygen consumption considerably, so that the 
picture resembles that with dinitrophenol (DNP). 
When tested for its effect in producing ATP de- 
phosphorylating activity in mitochondria manni- 
tol hexanitrate appeared to be more like grami- 
cidin than DNP, causing the appearance of some 
ATP splitting activity, but inhibiting the ATP 
splitting due to DNP. (Supported in part by a 
grant from the USPHS-NIH.) 


729. Uridine - 5 - phosphate compounds as in- 
termediates in the incorporation of orotic 
acid into RNA. Rosert B. HIrR.Berrt (intro- 
duced by James A. MILLER). McArdle Memorial 
Lab., Univ. of Wisconsin, Madison. 

Orotic acid-6-C™ was injected:into rats and 
the localization of the C'* was determined in the 
nucleic acids and the perchloric acid extracts of 
the liver. Most of the C'‘ in the extracts was found 
in uridine-5’-phosphate (U-5-P), or derivatives 
of this compound, at all times from 0.5 to 24 hours 
after the injection. Three separate U-5-P deriva- 
tives were obtained as fractions from anion- 
exchange chromatograms. These fractions con- 
tained approximately equimolar amounts of 
U-5-P and labile P; further characterization is in 
progress. The U-5-P compounds were in close, 
but not complete, equilibrium as regards specific 
activity. The specific activity of the uridylic acid 
from the nuclear ribosenucleic acid was about 
one-half that of the U-5-P. These data introduce 
the possibility that the U-5-P compounds are 
among the immediate metabolic precursors of 
nucleic acid uracil. A liver homogenate system is 
also capable of converting orotic acid into these 
U-5-P compounds and a small amount of the C"4 
is incorporated into the fraction of the tissue ex- 
tractable by hot trichloroacetic acid. The rela- 
tionships among the products of orotic acid metab- 
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olism are being further investigated by in vitry 
methods. 


730. Oxidation of vitamin Bs derivatives, 
JERARD Hurwitz (introduced by Louis Piite. 
MER). Dept. of Biochemistry, Western Reserve 
Univ. School of Medicine, Cleveland, Ohio. 
In the course of studying the oxidation of pyri. 

doxine to pyridoxal, the oxidation of pyridoxal 
to pyridoxic acid was observed. This reaction has 
been observed in both rat and rabbit liver prepa- 
rations. Using rabbit liver as a source of the oxi- 
dase, the enzyme was purified using the oxidation 
of pyridoxal to pyridoxic acid as the assay. The 
purification procedure developed is. similar to 
that found for pig liver aldehyde oxidase (Bio- 
chem. J. 48: 333, 1951). The oxidation of pyridoxal 
to pyridoxic acid has recently been ascribed to 
liver aldehyde oxidase (Biochem. J. 48: 333, 1951) 
and it is found that the oxidation of pyridoxal can 
be inhibited by acetaldehyde. The reaction with 
ether acetaldehyde or pyridoxal as substrate can 
be conveniently followed in the Beckman by 
coupling with cytochrome c. Using this method, 
both acetaldehyde and pyridoxal oxidation have 
been followed. The kinetics of the reaction using 
cytochrome c have been studied, and will be pre- 
sented. In the case of pyridoxal oxidation, a lac- 
tone intermediate is possible. However, no enzy- 
matic hydrolysis of pyridoxic acid lactone has 
been found using either the purified enzyme or 
crude liver extracts as determined both spectro- 
photometrically or fluorometrically. Using the 
cytochrome c method, no oxidation of pyridoxal 
phosphate has been found. 


731. Activation of thromboplastinogen by 
thrombin. Ciara V. Hussey,* Ernst Ep- 
STEIN AND ARMAND J. Quick. Dept. of Biochem- 
istry, Marquette University School of Medicine, 
Milwaukee, Wisconsin. 

When a potent extract of platelets is added to 
native platelet-poor human plasma that has not 
been in contact with a wettable surface such as 
glass, little thromboplastin is formed as shown by 
a poor consumption of prothrombin. Plasm: ex- 
posed to glass previous to the addition of the 
platelet extract shows, on the contrary, a normal 
consumption of prothrombin (J. Applied Physiol. 
4: 840, 1952). This suggests that thrombopla-tin- 
ogen can react with the platelet factor to !orm 
thromboplastin only after it has been activate: ! by 
contact with glass. Whether glass itself is re- 
sponsible for the catalytic action or whether the 
true activating factor is thrombin adsorbed to the 
glass was the objective of the present stud). A 
minute amount of thrombin was added to a mix- 
ture of normal platelet-poor plasma and a po: ent 
extract in a silicon coated tube. A normal con- 
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sumption of prothrombin resulted whereas the 
control without thrombin showed almost no 
decrease in prothrombin after clotting. When 
similar quantities of thrombin were added to 
platele:-poor or to hemophilic plasmas, the con- 
sumption of prothrombin remained extremely 
low. These findings clearly suggest that activation 
of thromboplastinogen by thrombin is required 
before it can react with the platelet factor to form 
throm} oplastin. This action of thrombin on 
thromboplastinogen probably constitutes the 
primary reaction in the clotting process. 


732. Metabolic studies of 17-methyl-C"- 
testosterone. Paut M. Hype*, Wixiiam H. 
ELtiotr, AND Epwarp A. Dotsy. Dept. of Bio- 
chemistry, St. Louis Univ. School of Medicine, 
St. Louis, Mo. 

In a continuation of our studies on the metab- 
olism of 17-methyl androgens, 17-methy]-C'- 
testosterone with a specific activity of 2.3 ue/mg 
was prepared by the Oppenauer oxidation of 17- 
methyl-C14-A°-androstene-38,178-diol. The path- 
ways of excretion of this material were studied by 
determining the radioactivity in bile, urine, feces, 
and expired air following intragastric administra- 
tion to adult male rats of 0.2 mg (1.1 X 10° c/m) 
in 50% ethanol. No C™ was found in the expired 
air. More than half of the administered radio- 
activity was found in the feces of normal rats 
during the experimental period of four days. Bile 
from rats having cannulated bile ducts contained 
approximately 60% of the C'* given. More than 
0% of the administered C4 was found in the 
urine of rats with ligated bile ducts. In similar 
animals, comparable results have been obtained 
with labeled methylandrostenediol. Only small 
amounts of C' were found in the lymph obtained 
fom animals with cannulated thoracic ducts 
after intragastric administration of radioactive 
methyltestosterone in corn oil. 


733. Metabolism of radioactive thiamine in 
the rat. J. M. Iacono,* G. Wo.r* anv B, 
Connor Jounson. Div. of Animal Nutrition, 
Univ. of Illinois, Urbana. 

Thiamine labeled with C™ in the two position 
of the thiazole ring was administered to rats by 
intraperitoneal injection. Following the injection 
of 1 mg of radiothiamine (6 microcuries) only 
0.2% of the administered radioactivity was ex- 
crete| as COs, while 66.4% was excreted in the 
urine, 2.9% in the feces and 8.7% remained in the 
anim:l after a 24-hour collection period. Two 
level: of thiamine were given to different animals. 
The inetabolic excretion products were separated 
by puperstrip chromatography of the urine from 
rats on each dose level. The radioautographs of 
the chromatograms showed in each case the pres- 
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ence of at least eight radioactive compounds. On 
the basis of the thiochrome test as well as growth 
tests with Sacch. carlsbergensis, Leuconostoc mes- 
enteroides, and L. fermenti the 5 compounds closest 
to the origin on n-butanol-acetic acid-water 
chromatograms, all contain intact thiamine. Of 
these 5 compounds one has been identified as free 
thiamine, one as co-carboxylase and others appear 
to be 6-thioctic acid conjugates of thiamine on the 
basis of F. coli mutant assays. Three other faster- 
moving compounds having Rf values of 0.5, 0.7 
and 0.81 in the above solvent system appear to be 
thiazole derivatives. Quantitively the most im- 
portant of these is the compound with an Rf of 
0.81 and it has been shown to be closely related to 
4-Methyl-5-8-hydroxyethylthiazole. The relative 
amounts of the various compounds excreted at the 
two dose levels have been determined. For thi- 
amine, co-carboxylase and the chief thiazole 
metabolite these amounts are as follows: after a 
1 mg thiamine injection 12.5% of the radioactivity 
excreted in the urine occurred in free thiamine, 
10.9% in co-carboxylase and 5.2% in the chief 
thiazole metabolite, while after a 10 mg dose the 
corresponding percentages were 4.3, 0.8 and 63. 


734. A tentative structure for a;-sitosterol. 
D. R. Ipuer,* A. A. KANpuTSCH* AND C. A. 
BauMANN. Dept. of Biochemistry, College of 
Agriculture, Univ. of Wisconsin, Madison. 
Sterols from wheat germ oil were esterified to 

the azoates, chromatographed on silicic acid, and 
a3-sitosterol was isolated from the upper zone. 
It represented 8.5% of the total sterol, and proved 
to be identical to ‘A’-avenasterol’ recently isolated 
from oats. The sterol took up one mole of hydrogen 
to yield A®*)-sitostenol, and it consumed 3 moles 
of perbenzoate oxygen. Both results are those to 
be expected of a doubly unsaturated A’-sterol. 
The Liebermann-Burchard reaction, the infrared 
spectrum, and the molecular rotation of deriva- 
tives were all those of a A’-sterol. The position of 
the second double bond was not established with 
certainty, but indirect evidence pointed toward 
position 11 as a strong possibility. 


735. Filter paper electrophoresis of nucleo- 
proteins and nucleic acids. J. LoGaN IRVIN 
AND Ex1nor Moore Irvin. Dept. of Biological 
Chemistry, School of Medicine, Univ. of North 
Carolina, Chapel Hiil. 

The technique of electrophoresis on strips of 
filter paper has been adapted to the separation 
and study of nucleic acids and nucleoproteins. 
The apparatus used was similar to that of Mc- 
Donald. After a period of electrophoresis, the 
bands of nucleoproteins or nucleic acids were lo- 
cated on the dried paper strips by direct measure- 
ment of optical densities at 260 my in a Beckman 
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spectrophotometer equipped with a device which 
permitted continuous passage of the ruled strips 
past the exit slit of the monochromator. Optical 
density values were corrected for absorption of 
light by the paper by determination of the optical 
density at each ruled division prior to electro- 
phoresis. Bands of nucleoproteins could be dis- 
tinguished from those of other proteins by deter- 
mining optical densities at various wave lengths 
at the peak positions on the paper and also by 
eluting degradation products of the nucleic acids 
from selected portions of the strips by means of 
1 n perchloric acid. The average mobility of yeast 
ribonucleic acid by this method was found to be 
13.5 X 10° cm/sec per volt/em at 25°, pu 6.5, and 
ionic strength 0.02. Impurities were detected in 
commercial samples of yeast ribonucleic acid. 
This method is being applied in a study of the 
nucleoproteins of the cytoplasm and nuclei of the 
cells of rat liver and other tissues fractionated by 
the procedure of Hogeboom et al. 


736. Identification of fetal hemoglobin in four 
modifications of sickle cell disease. HARVEY 
A. Irano (introduced by Cart G. NIEMANN). 
Gates and Crellin Labs. of Chemistry, California 
Inst. of Technology, Pasadena. 

The 4 known modifications of sickle cell disease 
can be distinguished by the types and proportions 
of normal and abnormal human hemoglobins 
present. The present investigation was undertaken 
in order to identify the alkali resistant hemoglobin 
component which may be present in each of these 
modifications. Resistance to denaturation at high 
pH is one of the characteristic properties of normal 
human fetal hemoglobin (hemoglobin f). Although 
a difference in a single property may be sufficient 
to show that two proteins differ from each other, 
similarity in a single property cannot be regarded 
as sufficient evidence for the identity of two pro- 
teins. The hemoglobins of sickle cell disease were, 
therefore, examined by other criteria. The alkali 
resistant component was found to have the same 
electrophoretic mobility, ultraviolet absorption 
spectrum, and solubility behavior as the fetal 
hemoglobin of normal infants. On the basis of 
these independent tests, it appears likely that the 


alkali resistant hemoglobin of sickle cell disease * 


is hemoglobin f. This hemoglobin is present with 
sickle cell hemoglobin (hemoglobin 6) in sickle 
cell anemia, with hemoglobins 6 and d in sickle 
cell: hemoglobin d disease, with normal adult 
hemoglobin (hemoglobin a) and hemoglobin 6 in 
sickle cell: thalassemia, and with hemoglobins b 
and c in some cases of sickle cell: hemoglobin c 
disease. It is present with hemoglobin a in some 
individuals with chronic acquired anemias who 
have no abnormal hemoglobin. (Supported by the 
United States Public Health Service.) 


FEDERATION PROCEEDINGS 


Volume 12 


737. Colorimetric determination of cortico. 
steroid-like substances in urine with blue 
tetrazolium (BT). JoserpH L. Izzo anp Aj. 
FREDA M. Gasica (introduced by Witty 
8S. McCann). Dept. of Medicine, Univ. of Roch. 
ester, School of Medicine and Dentistry, Rochester, 
| & 4 
Previously reported methods (CHEN ayp 

TEWELL, Fed. Proc. 10: 377, 1951; Maperr anp 

Buck, Anal. Chem. 24: 666, 1952) for the colori- 

metric determination of corticosteroids with 


3,3’-Dianisole bis-4,4’(3,5-diphenyl) tetrazolium | 


chloride (blue tetrazolium, BT) have been investi- 
gated. The methods depend upon the ability of 
alcoholic solutions of steroids which contain the 
ketol group to reduce tetrazolium salts in the 
presence of base to form colored formazans. The 
method of Chen and Tewell has been applied with 
slight modifications to the estimation of cortico- 
steroid-like substances in the urine. Various 
factors, especially different lots of (BT) were 
found to influence the rate and amount of colors 
formed. However, under the standardized condi- 
tions employed the results are consistent and 
reproducible. The 24-hour urinary excretion of 
ether-chloroform soluble corficoid-like substances 
in 20 normal adults has been studied. Expressed 
in terms of desoxycorticosterone, the 24-hour 
values of the unhydrolyzed urines (pu 7.0) aver- 
aged about 0.45 mg with a range of 0.2-0.7 mg. 
After acid hydrolysis (px 1.0) for 48 hours at room 
temperature the average value increased to about 
2.3 mg with a range of 0.7-4.0 mg. With this tech- 
nique the urinary excretion pattern of cortico- 
steroid-like substances in diabetes is being investi- 
gated. Preliminary observations in seven diabetic 
patients indicate a trend toward significantly 
lower average excretion of corticosteroid-like 
substances in the urines at pH 1.0 as compared to 
the normal group. (Supported by a research grant 
from Eli Lilly and Company.) 


738. Reactions of cholinesterase and chymo- 
trypsin with o-ethyl, o-p-nitropheny! ben- 
zene thiophosphonate and its oxygen ana- 
log. BeRNARD J. JANDORF AND Epwarp A. 
CrowE.u.* Enzyme Chemistry Branch, Chemical 
Corps. Med. Labs., Army Chemical Center, Md. 
The insecticide o-ethyl, o-p-nitropheny] benzene 

thiophosphonate (EPN) and its oxygen analog 

inactivate the cholinesterase (ChE) of human 
red blood cells and of a highly purified preparation 
from the electric eel in a bimolecular reaction. 

At 25° and pu 7.4, the rate constants for the 

reaction of these agents with eel ChE are 1.3 X 10° 

and 6.1 X 10° m~! min“, respectively. On prolonged 
standing of partially or completely inactivated 
enzyme solutions there is a spontaneous reappeat- 
ance of ChE activity. The similar reactivation 
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of diethylphosphorylated ChE, and the absence 
of such a reaction with diisopropyl-phosphoryl- 
ated ChE (Wixson, J. Biol. Chem. 190: 111, 1951) 
make it appear likely that in the case of EPN and 
its oxygen analog the presence of an ethoxy group 
is responsible for the spontaneous reactivation 
observed. However, no reactivation occurs when 
ChE inactivated by paraoxon or parathion is incu- 
bated under similar conditions. The enzymatically 
inactive products of the reaction between chymo- 
trypsin and EPN or the oxygen analog are stable 
and show no evidence of reactivation on prolonged 
standing in aqueous solution. 


739. Combination of diisopropyl fluorophos- 
phate-inhibited trypsin with trypsin in- 
hibitors. EUGENE F. JANSEN, Rosigz JANG* 
anp H. 8S. Oucorr. Western Regional Research 
lab., Bureau of Agricultural and Industrial 
Chemistry, U. S. Dept. of Agriculture, Albany, 
Calif. 

Diisopropy] fluorophosphate (DFP) reacts with 
trypsin to yield a proteolytically inert crystalline 
derivative (JANSEN, E. F. anp Baus, A. K., 
J. Biol. Chem. 194: 721, 1952). The present experi- 
ments were undertaken to determine whether this 
derivative still possessed the ability to combine 
firmly with several trypsin inhibitors. Assays of 
mixtures of DFP-inhibited trypsin, trypsin and 
inhibitor showed that DFP-inhibited trypsin 
interfered with the inhibition of the active enzyme 
by ovomucoid and soybean, lima bean, pancreas, 
and colostrum inhibitors. The results suggested 
that the DFP-inhibited enzyme combined with 
the several inhibitors but that the combinations 
were weaker than those with the active enzyme. 
A erystalline complex resulting from the com- 
bination of DFP-inhibited trypsin with crystal- 
line soybean inhibitor was prepared by methods 
similar to those used with the complex formed with 
the active enzyme (Kunitz, M., J. Gen. Physiol. 
30: 311, 1947). After 3 crystallizations the com- 
plex behaved as a single substance on ultra- 
centrifugation and contained 0.075% phosphorus. 
DFP-inhibited trypsin contains 0.150% phos- 
phorus. Hence the DFP-inhibited enzyme com- 
bines with soybean inhibitor in a 1:1 weight ratio. 
Since the equivalent weight of DFP-inhibited 
trypsin is 20,700 that of the soybean inhibitor is 
approximately the same. 


740. Incorporation of palmitate into tissue 
lipids in vitro. LILLIAN JEDEIKIN* AND SIDNEY 
Wernnouss. Lankenau Hosp. Research Inst. and 
the Inst. for Cancer Research, and the Chemistry 
Dept., Temple Univ., Philadelphia, Pa. 

To study the incorporation of fatty acids into 
lipids of isolated tissues in vitro, rat tissue slices 
and homogenates were incubated in a saline 
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medium containing C'‘-carboxyl-labeled palmi- 
tate; the tissues were extracted, and the phos- 
pholipid and non-phospholipid fatty acids were 
separately isolated and assayed for radioactivity. 
Palmitate was incorporated in both phospholipid 
and non-phospholipid fatty acids of kidney, liver, 
heart, spleen, brain, and large and small intestine 
(in the order given). Incorporation into the phos. 
phatide fatty acids was always higher in oxygen 
than in nitrogen. Incorporation in the non-phos- 
phatide fatty acids was much higher than in the 
phosphatides and was generally only slightly 
higher in oxygen than in nitrogen. The effect of 
oxygen (and also of ATP) in enhancing palmitate 
incorporation into phosphatides of liver homog- 
enates suggested that this process was not entirely 
a matter of reversibility of a hydrolytic reaction; 
its analogy to the acylation of choline or amines 
pointed to possible involvement of coenzyme A. 
Confirmation of this idea was obtained using 
pigeon liver acetone powder extracts. In a system 
similar to that of Kaplan and Lipmann (/. Biol. 
Chem., 174; 37, 1948) addition of ATP caused a 


.marked stimulation of palmitate incorporation 


into added phosphatide, which was further in- 
creased on addition of crude or purified CoA. On 
standing, such extracts lost most of their activity, 
and this could be partially restored on addition 
of coenzyme A. The data are in accord with a 
reversible transesterification mechanism involving 
transfer of an acyl group between coenzyme A 
and a monoacylphosphatide, as follows: Phospha- 
tide + CoA = Acyl CoA + Monoacylphosphatide. 


741. Fractional separation of amylose. B. 
JELINEK (introduced by ALBERT G. Hogan). 
Dept. of Biochemistry, Univ. of Alberta, Edmon- 
ton, Canada, and Dept. of Biochemistry, Univ. 
of Missouri, Columbia. 

During the preparation of short chain dextrins 
from solutions of amylose hydrolyzed by 0.05 Nn 
HCl, the longer chains of amylose were precipi- 
tated earlier than the shorter ones by polar agents. 
An investigation has been undertaken on the rate 
of precipitation of amylose from starch paste by 
thymol. The starch paste (1%) with added thymol 
to saturation at 20°C. yielded after 9, 13, 17, and 
63 hours a precipitate which was in each case col- 
lected by centrifugation. The amylose-thymol 
complex was converted into an amylose-butanol 
complex by heating the former in the presence of 
water saturated with n-butanol until clearing of 
the solution occurred (R. H. Hopkins anp B. 
JELINEK. Biochem. J. 43:28, 1948). It was observed 
that the first precipitate with thymol was con- 
verted into amylose-butanol complex at higher 
temperature (72°C.) than the last (50°). The 
temperatures for the two other fractions were 70° 
and 65° respectively. The determination of chain 
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length of fractions by periodate indicated the 
following degrees of polymerization: 815, 705, 550, 
and 500, respectively. The determination of ‘blue 
value’ of these fractions indicated also that the 
first precipitate consisted of longer chains than 
the last one. The use of the Brookfield counter- 
current mixer or of the Waring blendor in the 
boiling starch paste did not change significantly 
the reported results. 


742. Peptide cofactors in enzyme proteolysis. 
A. C. JoHnson* anp Roger M. HeErrrorr. 
Biochemistry Dept. Johns Hopkins School of Hy- 
giene and Public Health, Baltimore, Md. 

In confirming and extending the experiments 
of Behrens and Bergmann (J. Biol. Chem., 1939; 
129, 587) on co-substrates it was found that gly- 
cineamide or leucylglycine which are resistant to 
action of activated papain are enzymatically 
hydrolyzed on the addition of certain other pep- 
tides. These other peptides are not split in the 
process. Cofactor (‘co-substrate’) activity of these 
peptides is not dependent on the presence of spe- 


cific amino acid residues. In general, greater; 


activity was observed when the effect of the free 
amino group was weakened by displacement or 
acylation. Glutathione and other peptides of 
glutamic acid exhibited cofactor activity. Trans- 
peptidation does not appear to play any part in 
these reactions. Cofactors of greater activity than 
any of our synthetic ones were detected in the 
partial papainolytic breakdown of five times 
crystallized horse serum albumin, but upon con- 
tinued proteolysis the cofactor activity decreased. 
This suggests that this type of cofactor action 
may be rather widespread in enzymatic breakdown 
of proteins. The above results show that the speci- 
ficity of this protease is determined in part by the 
composition of the reaction mixture. To test the 
Behrens and Bergmann hypothesis that synthesis 
of an intermediate followed by degradation is the 
mechanism of ‘co-substrate’ (cofactor) action, 
homogeneous reaction mixtures were examined 
for intermediate peptides. Using paper chroma- 
tography and also a sensitive and relatively 
precise reaction for biuret compounds we failed 
to detect at any time during the reaction any of 
the expected intermediates. This suggests that 
either they are not formed as such or they are split 
too rapidly to accumulate and permit detection. 


743. Free and protein amino acids of chick 
chorio-allantoic membranes. C. A. JOHN- 
son,* J. E. Kempr,* A. V. KrRoeGer* anp O. 
BerGcemm. Depts. of Biological Chemistry and 
Bacteriology, Univ. of Illinois College of Medi- 
cine, Chicago. 

The individual free and total protein amino 
acids of the chorio-allantoic membranes of em- 
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bryonated eggs of the chick were considered to 
be of interest from the standpoint of chemical 
embryology and because of the wide use of such 
membranes in virus studies. Membranes were 
analyzed after 9, 15 and 17 days of incubation, 
In each case 5 composites of 20-30 membranes 
were used. Fourteen amino acids were determined 
using microbiological methods. On the average 
the free amino acid values ran about three times 
those of mammalian blood plasma and somewhat 
similar to those of striated muscle but with notable 
exceptions for certain individual amino acids, In 
general there was a drop in the free amino acid 
concentrations from the 9th day onward on the 
basis of total tissue N, but an increase per gm of 
fresh tissue, since there was a definite rise in N 
per gm of tissue. Values at 15 days ran in mcg/gm 
N from 3 for phenylalanine to 13 for lysine. Free 
amino acid values averaged about 3 to 5% of the 
total amino acids of tissues. Variations in the 
protein amino acids with age were not in general 
marked. Nor were patterns for free and total 
amino acids greatly different. Membranes from 
embryos infected with influenza virus for periods 
of 15 to 48 hours showed little change in protein 
amino acids but did show alterations in the con- 
centrations of certain free amino acids. 


744. Nucleic acids in viral infected tissues. 
R. BERNAL JOHNSON (introduced by W. WitBuR 
ACKERMANN). Dept. of Epidemiology and Virus 
Lab., Univ. of Michigan, School of Public Health, 
Ann Arbor. 

Recent studies of the intracellular development 
of virus have emphasized the role of mitochondria 
in this process and questioned whether the nuclear 
inclusions seen in herpes infection contained virus. 
In view of these findings, it was of interest to know 
if the increased amounts of DNA (desoxyribonu- 
cleic acid) observed during infection were a result 
of a change in the amount of DNA per cel! and 
further if the distribution of DNA differed in 
normal and infected cells. Livers obtained from 
15-day-old chick embryos were homogenized in 
sucrose. Some aliquots were used to estimat« the 
number of cells by counting nuclei. Others were 
used for analysis of DNA and RNA and for virus 
determinations. When normal and infected cells 
were compared, no significant differences could 
be measured in the amounts of DNA or RNA per 
cell, despite the nuclear changes seen in sta:ned 
sections of the tissue. Further, when the in ira- 
cellular distribution of DNA was determine, & 
similar uniformity of infected and normal tis-ues 
was encountered. Data consistent with t!:ese 
findings were also obtained from studies using 
Ehrlich ascites tumor cells which were infe«ted 
with influenza virus. These results are in cont: ast 
to those found in the coli-phage virus system. 
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145. Seasonal variation in toxicity of Demerol 
Hydrochloride (Isonipecaine) in golden 
hamsters. WALTER H. JOHNSON* AND EMMETT 
B. CARMICHAEL. Dept. of Biochemistry, Med. 
Coll:ge and School of Dentistry, Univ. of Ala- 
bama, Birmingham. 

Aduit golden hamsters weighing from 59-137 
grams each were used in toxicity studies with 
Demerol Hydrochloride (Isonipecaine). A fresh 
aqueous solution was injected intraperitoneally. 
The animals received only a single dose each. The 
doses varied by 10 mg increments from 150 to 190 
mg/kg for the hamsters which were injected dur- 
ing the summer months and from 210 to 280 mg/kg 
for the animals which were kept in a cool room 
at about 15° for several weeks before they were 
injected. The treatment in the cool room was used 
instead of allowing the animals to remain in out- 
side cages during the winter months. The LD5o 
of Demerol Hydrochloride for hamsters during 
the summer months seems to be in the range 160- 
190 mg/kg while the Lp; for the animals kept in 
the cool room seems to be about 220-250 mg/kg. 


746. Extraction of heparin by the potassium 
thiocyanate method. R. L. Jones, H. E. 
Cartson, R. T. OLSEN, AND R. A. RIEKER 
(introduced by D. W. MacCorquopa.e). Abbott 
Labs., North Chicago, Ill. 

Thirty experiments have been carried out by 
the procedure outlined by Snellman, Jensen and 
Sylven (Nature 161: 637) using pork liver as source 
material. Through the use of tissue previously 
extracted with water at a pu below 7.0, and heated 
to effect coagulation, it has been possible to ob- 
tain good recovery of heparin extracts. A further 
improvement has been introduced in the use of 
filter aids. These two modifications have increased 
the potency of our recovered crude heparin from 
1.0 to 24.0 1u/mg. Reproducible results have thus 
been obtained and a better comparison made 
between this and other procedures for extracting 
heparin. The yield, at a step corresponding to the 
first crude heparin in the Charles and Scott pro- 
cedure (J. Biol. Chem. 102:425), has averaged 
4500 1u/pound of liver. Our revised thiocyanate 
procedure will be presented and the effect of the 
modifications discussed. 


747. Effect of a cholesterol-free brain fraction 
against diet-induced atherosclerosis. Ricu- 
arp J. Jones, SuMNER C. Krart, EvGene L. 
BsLTER, AND SHELDON HurrMaNn. (Introduced 
by Morris A. Lipton). Dept. of Medicine, 
Univ. of Chicago, Chicago, Ill. 

The residue of mammalian brain, after exhaus- 
tive extraction with acetone and then petroleum 
ether, when fed as a supplement to cockerels on a 
high fat, high cholesterol diet, modifies the dietary 
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hypercholesterolemia. To further investigate this 
action, 48 ten-week-old cockerels were divided 
into 4 groups. One group was offered 100 grams/ 
bird/day of the control diet (1% cholesterol, 9% 
cottonseed oil and 90% chick starter-mash), the 
other groups were offered the same amount of this 
basic diet plus supplements of 5%, 10% and 15% 
of the brain fraction respectively. All animals 
were bled at approximately weekly intervals for 
serum cholesterol determinations and were sacri- 
ficed by exsanguination after five weeks. Average 
serum cholesterol levels in each experimental 
group were reduced below the control value in 
rough proportion to the amount of brain extract 
fed, the group receiving 15% never exceeding half 
the control value. Terminally, average total serum 
lipid and phospholipid were also found to be re- 
duced in the experimental groups. The percentage 
of total serum lipids present as phospholipid 
varied directly, and the cholesterol/lipid phos- 
phorus ratio inversely with the amount of brain 
fraction added. Gross grading of the intensity and 
extent of aortic lesions indicated a definite amelio- 
ration of the experimental atherosclerosis in pro- 
portion to the amount of brain residue fed, as 
anticipated from the serum cholesterol levels. 


748. Combination of calcium with connective 
tissue. NoRMAN P. JosepH, Mitton B. ENGEL* 
AND Husert R. Catcupo.e.* Univ. of Illinois, 
Colleges of Pharmacy, Dentistry and Medicine, 
Chicago. 

Liquid junction potentials have been measured 
at boundaries of the following tissues: monkey 
sternum, gingiva, and dentine; rabbit epiphysis, 
and skin. Baseline potentials with 0.15 m NaCl 
were determined followed by observations of the 
displaced potentials obtained with 0.015 m NaCl. 
Density of colloidal charge, x, in equivalents of 
base binding anionic groups was estimated from 
the formula: EH; = —12.3 + 215 xz, where E, is the 
displaced potential in millivolts. Following 
restoration of the baseline value, the tissue was 
equilibrated with 0.15 m NaCl plus 0.01 m CaCl. 
The modified colloid charge density, x’, was de- 
termined by measurement of a second dilution 
potential, Zy., also observed with 0.015 m NaCl. 
Bound calcium was determined by the difference 
(x — x’). From the modified charge density, 2’, 
the Donnan ratio, r, was estimated, leading to 
values of ionic Na and ionic Ca in the calcified 
ground substance. Total calcium was estimated 
as the sum of ionic calcium and bound calcium. 
The results have been expressed in terms of a 
nomogram with the following variables: z, 2’, r, 
ionic Ca, bound Ca, total Ca, ionic Na, and applied 
calcium ions in isotonic saline. An equilibrium 
constant has been calculated for the reaction: 
Ca” + 2 = CaX. For 0.01 m CaCl, applied, z is 
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about 60% of z. At physiological levels of Ca’, 
colloidal anions of ground substance are about 8% 
saturated for tight tissues (epiphysis, sternum) 
and about 4% saturated for loose tissues. The 
difference is due to the greater Donnan ratio in 
tight tissues. Figures for Ca”, Na’, and Cl~ deter- 
mined electrometrically agree well with analytical 
figures for both tight and loose tissues. 


749. Antigen-antibody rates studied by trans- 
mittance measurements of light-scatter- 
ing. J. McBroom JuNncE,* C. O. JUNGE* AND 
Epwin G. Kress. Dept. of Biochemistry, Univ. 
of Washington, Seattle. 

The reaction of a protein antigen, crystalline 
yeast glyceraldehyde 3-phosphate dehydrogenase, 
with its homologous rabbit antibody has been 
studied in antibody excess using a spectrophoto- 
metric method in which the increase in optical 
density with time was followed. The relationship 
between transmittance changes and the wave 
lengths used indicated that light-scattering and 
not absorption changes were being observed. 
When the initial concentrations of antigen and 
antibody were varied, keeping the antigen to anti- 
body ratio fixed, the final turbidities at one hour 
were directly proportional to these concentra- 
tions. In these experiments for any two curves 
with initial concentrations in a ratio of (r), it was 
found that the times corresponding to develop- 
ment of turbidity (7) and (rz7') respectively were 
inversely proportional to the initial concentra- 
tions. These corresponding times data are con- 
sistent with the interpretation that changes in 
optical density may be a measure of the extent of 
a reaction proceeding as a second order process (or 
a sum or a sequence of second order processes). 
It was observed that in any one reaction a plot 
of 1/T,, — T; against time (¢) gave a straight 
line. One of several possible interpretations of 
this finding would be that the phase of the pre- 
cipitin reaction being followed is one in which 
intermediates of similar composition are poly- 
merizing. 


750. Synthesis of methione in E. Coli. Epw1n 
KaLaNn* AND JOSEPH CEITHAML. Dept. of Bio- 
chemistry, Univ. of Chicago, Chicago, Ill. 

By the use of biochemical mutants, vitamin By. 
has been implicated in the biosynthesis of methio- 
nine in E. coli W ATCC 9637 (Davis anv Min- 
GIoLt, J. Bact. 60: 17, 1950). A series of methionine 
requiring mutants has been isolated in our labora- 
tory. These were studied on agar plates which 
contained the minimal medium supplemented 
with methionine or various possible methionine 
precursors, individually, and in combination with 
vitamin Bi. It was found that these mutants 
could be classified into four main categories. The 
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mutants in the first category grow only in the 
presence of methionine. Those in the second group 
require either methionine or vitamin B,, for 
growth. The third category consists of those 
mutants which exhibit optimal growth in the 
presence of the following supplements: methio- 
nine, homocysteine, homocystine or cystathio- 
nine. Addition of Bye effects no stimulation of 
growth. The mutants of the fourth group are simi- 
lar in their requirements to those of the third 
group. Moreover some of these mutants can grow 
on alanine, homoserine, valine, isoleucine or 
alpha amino butyric acid. However optimal 
growth occurs only in the case of methionine. On 
the other effective supplements, growth is slight, 
but when B,2 is added, growth is stimulated. These 
results support the view that By,s is involved in 
methionine synthesis. They also indicate possible 
amino acid precursors for the 4-carbon moiety of 
the methionine molecule. 


751. Effect of calcium on dissociation of inter- 
mediate polymers of fibrinogen. Sipnzy 
Katz,* SipNey SHuLMAN,* IGNnacio Tinoco, 
Jr.,* Irwin H. Bruiick,* Kurt Gurrrevunp* 
AND JOHN D. Ferry. Dept. of Chemistry, Univ. 
of Wisconsin, Madison. 

The intermediate polymers which accumulate 
when thrombin acts on bovine fibrinogen in the 
presence of hexamethylene glycol dissociate when 
diluted at constant solvent composition, reverting 
to a monomer resembling the original fibrinogen 
in size and shape (J. Am. Chem. Soc. 74: 5709, 
1952). The effect of calcium on this dissociation 
has been studied by light scattering. When 0.002 u 
calcium is present during the reaction with throm- 
bin and in the diluent, the resulting polymers 
dissociate only slightly with dilution. For smaller 
calcium concentrations, dissociation occurs but 
more slowly than in the absence of calcium. The 
calcium is effective also when introduced after 
the thrombin-induced polymerization. Calcium 
evidently strongly affects the equilibrium con- 
stant for the polymerization of activated fibrino- 
gen, and its effects on clot solubility and mechani- 
cal properties are thus reflected in the primary 
polymerization process. 


752. Isolation of a crystalline cholesteryl «ster 
from normal plasma. Patricia KEEGAN’ AND 
R. Gorvon Goutp. Los Alamos Scientific Lab. 
Los Alamos, N. M. 

Although cholesteryl palmitate, stearate and 
oleate have been isolated from atheroscle: otic 
aortas and other pathologic tissues, there is little 
evidence in the literature on the nature of the 
fatty acids present in cholesterol esters of no! mal 
plasma, except for Bloor et al.’s report (J. Allergy 
9: 227, 1938) of an iodine number of 158 for the 
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fatty acids. We have isolated a crystalline choles- 
teryl ester from the plasma of dogs and humans 
which preliminary evidence indicates to be almost 
pure oleate. The first method developed was based 
on the observation that the acetone-ether wash- 
ings of the free cholesterol digitonide precipitate 
formed according to a modification of the method 
of Sperry and Schoenheimer, on standing gave 
long needles, m.p. 42°-44°C. The properties were 
identical with authentic oleate. A second method 
has been developed, based on the fact that the 
presence of free cholesterol interferes with the 
crystallization of the ester. A dry petroleum ether 
solution of plasma total lipid extract was chromat- 
ographed on alumina; the fraction eluted by ethyl 
ether-petroleum ether (1:9), gave a crystalline 
residue which melted at 39°-41°C. The amounts 
obtained indicated a yield of over half of the total 
cholesteryl esters present, in the case of human 
plaama. Analysis gave 98% of the calculated 
amount of cholesterol and about 87% of fatty acid; 
the iodine number of the fatty acid was slightly 
higher than the value for oleic acid suggesting the 
presence of a small amount of more highly un- 
saturated fatty acids as contaminants. 


753. Reduction of disulfide linkages in pepsin 
and pepsinogen. H. L. KERN anp RoGeEr M. 
Herriotr (introduced by W. M. Cuark). 
Biochemistry Dept., Johns Hopkins School of 
Hygiene and Public Health, Baltimore, Md. 
Mercaptan reduction of pepsin and pepsinogen 

was undertaken to gain insight to the structure 

of these proteins and into the relationship of in- 
tact disulfide bridges to enzyme activity. Osmotic 
pressure measurements on completely reduced 
pepsin showed no change in molecular weight and, 
therefore, indicated that pepsin is a single poly- 
peptide chain, cross-linked by cystine disulfides. 
Extensively reduced pepsinogen, on the other 
hand, gave comparatively low pressures appar- 
ently resulting from aggregation in aqueous salt 
solution. Unchanged sulfur content and no in- 
crease in non-protein nitrogen of nearly quantita- 
tively reduced proteins supported the view that 
pepsin and pepsinogen are single polypeptide 
chains. One-third reduction. of the 3 disulfide 
bonds of either pepsin or pepsinogen resulted in 
no change in milk clotting activity; however, a 
loss of activity resulted from further reduction 
under more drastic conditions. The inactivation 
reaction had a temperature coefficient (Qi) of 
about 50, indicative of denaturation. This coeffi- 
cient plus the failure to observe a correlation 
between the rate of reduction and inactivation 

Suggested that the latter was due to denaturation 

by the reducing medium. One-third reduced pepsin 

had the same viscosity increment as the unreduced 
enzyine. Denaturation, following further exposure 
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to the reducing agent, may have influenced subse- 
quent shape changes (increased axial ratio). 
However, most of the increased asymmetry 
seemed to be due to a gradual secondary change 
in the reduced denatured pepsin produced by the 
solvent. 


754. Simple ultrasensitive spectropolarim- 
eters. A. KESTON AND JosEPH LOSPALLUTO.* 
New York Univ. College of Medicine, New York 
City. 

Extremely sensitive’ polarimeters, without di- 
vided circles, may be based on measuring the rela- 
tive intensities, R, of two polarized beams each of 
which consecutively pass through an optical path 
including a cell, C, an analyzer, A, and G, a photo 
cell and amplifier etc. The planes of polarization 
of the two beams are at fixed angles ¢, and ¢_ from 
extinction with A. ¢, and ¢_ are opposite in sign 
and preferably equal. R equals sin? (¢, + a)/sin? 
(¢-a), a denoting the angle of rotation of the 
material in C. The Beckman spectrophotometer 
DU furnished the monochromator, M, and G. 
The polarimeters may be attached to many con- 
ventional spectrophotometers. The optical path 
was in the order MPXCAG, P denoting a polarizer 
extincting A, and X being either (I), (II), or (IIT) 
in three different variations of the instrument. 
(I) is a slide carrying a dextro and a levo quartz 
disc, Q, and Q_. (II) is a slide carrying two 
polarizers, N, and N.. oriented at ¢, and ¢_, re- 
spectively. (III) is a solenoid surrounding a sub- 
stance showing magnetic rotation, (Faraday 
effect). An external reversing switch enables 
choosing direction of current, C, and C_, through 
the solenoid. % transmissions I are measured in 
the same manner as in photoelectric colorimetry. 
Set instrument for 100% T with either Q, or Q_ 
for (1), N. or N_ for (II), or current direction 
C, or C_ for (III), in the optical path. Then for 
each instrument, the other member of the pair is 
quickly substituted into optical path. Compari- 
sons with water e.g. are made, as well as sub- 
stances of known rotations. Sensitivity, S for (1) 
with 1 mm thick quartz was 0.001 degrees in near 
infra red and less in visible and near ultra violet. 
S for (II) with ¢ at 4 and 1 degrees was 0.002 and 
0.0004 degrees respectively. (III) has no moving 
parts, and ¢ easily set to small values. Incomplete 
polarization reduces S and necessitates calibra- 
tions. 


755. Ribose phosphates derived from the iso- 
meric adenylic acids a and b. J. X. Kuyn*, 
W. E. Coun, E. Voikin*, AND D. G. Donerty.* 
Biology Div., Oak Ridge Natl. Lab., Oak Ridge, 
Tenn. 

The isomerism of the nucleotides a and b, which 
result from the hydrolysis of ribonucleic acid, 
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appears to reside in the position of the phosphate 
group. One approach to the identification of which 
is the 2’ and which the 3’ lies in the characteriza- 
tion of the respective ribose phosphates obtained 
by splitting the N-glycosidic linkage. Enzymes 
which accomplish this are not readily available 
but it has been found that brief treatment (0.5 
to 5 minutes) of aqueous purine nucleotide solu- 
tions with a sulfonic acid ion-exchange resin gives 
a selective splitting of the glycosidic linkage; 
furthermore, the resin absorbs both adenine and 
unhydrolyzed adenylic acid, leaving a solution 
containing only the ribose phosphates, ribose and 
orthophosphate produced. The rate of splitting 
is apparently faster than the rate of isomerization 
of either the parent nucleotides or the daughter 
ribose phosphates, a necessary condition if identi- 
fication of one derived ribose phosphate with one 
adenylic acid is to be achieved. An ion-exchange 
procedure for separating sugar phosphates by 
borate complexing is used to identify the products. 
Ribose-1- and -5-phosphates are separable from 
the two ribose phosphates produced as described. 
The structural properties which underlie the sepa- 
ration of these four isomers make it possible to 
predict which peak is the 2 and which the 3 phos- 
phate ester from their ion-exchange behaviors 
alone. The same procedure has been applied to 
the production of larger amounts of ribose phos- 
phate isomers for more definitive characterization. 


756. Influence of thioctic acid and folic acid on 
amino acid synthesis in Tetrahymena. G. 
W. Kipper anv Virainia C. Dewey. Biological 
Lab., Amherst College, Amherst, Mass. 
Tetrahymena pyriformis (geleii) is able to carry 

out the synthesis of serine from glycine. This 

reaction depends upon high folic acid concentra- 
tions. High levels of thioctic acid stimulate the 
synthesis. Formate, glyoxylate and glycolate do 
not contribute one-carbon fragments. Exogenous 
cysteine stimulates growth during serine syn- 
thesis. Homocysteine does not stimulate growth 
when the folic acid level is high. Proline is syn- 
thesized, probably from arginine via ornithine. 

An active glutamyl] intermediate is probably in- 

volved inasmuch as glutamic acid itself is inactive. 


757. Transamination in plants. K. W. Kina,* 
D. G. Witson* anp R. H. Burris. Dept. of 
Biochemistry, Univ. of Wisconsin, Madison. 
To study the scope of transamination to a-keto- 

glutarate in plants, a barley juice preparation 

was incubated in the presence of N-enriched 
glutamate, a-ketoglutarate, pyridoxal phosphate 
and a mixture of amino acids. The amino acids 
then were separated and each was analyzed for 

N. The incorporation of N% was taken as an 

index of the extent of transamination. Tests with 
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N-enriched ammonium sulfate indicated that 
reductive amination was insignificant in the reae- 
tion mixture employed. Paper chromatographic 
analysis for glutamate formation served us an 
independent test for transamination. Following 
the incubation of particulate or dialyzed super- 
natant preparations from either barley or lupine 
seedlings with a-ketoglutarate, pyridoxal phos. 
phate, an amino acid and tris buffer (px 7.5-8.0), 
the reaction mixture was analyzed chromato- 
graphically for glutamate. Active systems for trans- 
amination to a-ketoglutarate from aspartic acid, 
alanine, serine, threonine, glycine, valine, cys- 
teine, cystine, cysteic acid, leucine, isoleucine, 
proline, methionine, tryptophan, lysine, histidine, 
arginine, ornithine, asparagine and pyridoxamine 
were found. The activity of phenylalanine, tyro- 
sine and certain purines and pyrimidines in the 
above systems still is in doubt. Aspartic acid, 
glycine, alanine, serine and cysteic acid are far 
the most active amino acids in transaminating to 
a-ketoglutarate. 


758. Isobutyric, propionic, and lactic acids 
as intermediates in the metabolism of vya- 
line. Davip KinNory* anp Davin M. GreEn- 
BERG. Dept. of Physiological Chemistry, School 
of Medicine, Univ. of California, Berkeley. 
Evidence has been obtained on the chemical 

pathway of catabolism of valine by means of 

experiments with C!*-labeled compounds in tissues 
homogenates. Intermediates of the catabolic 
pathway of valine were identified after incubating 

DL-valine-4,4’-C'4 with thrice washed rat kidney 

and four-times washed rat liver homogenate 

residues in a medium containing phosphate 

buffer (pH 7.3), ATP, Mg ions, cytochrome c, 

pyridoxal phosphate, a-ketoglutarate and citrate, 

with oxygen as the gas phase. Labeled isobutyric 
acid and propionic acid were isolated after incu- 
bation with washed rat kidney homogenate and 
identified by silica gel column and paper chro- 
matography. In addition to these intermediates, 
radioactive lactic acid was formed after incub:tion 
with washed rat liver homogenate and identified 
by silica gel chromatography and degradation. 

These findings indicate that valine is oxidized via 

isobutyric, propionic, and lactic acids. ‘They 

confirm the report by Atchley that isobutyric 
acid is converted to propionic acid and the ol:ser- 
vation by Huennekens and coworkers that )r0- 

pionic acid, in turn, is oxidized to lactic » «id. 

Direct evidence that the conversion of isobut vric 

acid to propionic acid occurs by decarboxylat ‘on, 

as suggested by Atchley, is furnished by the /‘ol- 
lowing observations. The carbon dioxide evolved 
during the incubation of pi-valine-2-C" possessed 

a significant amount of radioactivity; wher: as, 

the CO. derived from pt-valine-4,4’-C' vas 
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practically inert. The lactic acid, isolated chro- 
matographically from the incubation of pu-valine- 
4,4'-C'4 showed, upon degradation, an equal 
distriution of the label in carbon atoms 1 and 3. 


739. Kate of respiration and glycolysis by in- 
tact human and dog aortas. J. E. Kirk, 
P. G. Errersge* anp S. Curana.* Div. of 
Gerontology, Washington Univ. School of Medi- 
cinc, St. Louis, Mo. 

The rate of respiration and of aerobic and 
anaerobic glycolysis by intact human and dog 
aortic samples were studied by a modification of 
Kirk and Hansen’s (J. Biol. Chem., 199: 675, 1952) 
procedure. The samples were maintained under 
sterile conditions for periods up to one hundred 
days in Krebs phosphate buffer medium with 
0.2% glucose, and the respiration and glycolysis 
determined at various intervals. The maximal 
initial Qo,, QP? and Q*? values, measured three 
hours after death, were 0.25, 0.9 and 0.9 respec- 
tively for the human samples, and 0.6, 1.0 and 1.4 
for the dog aortas. The metabolic rates decreased 
rapidly during the first twelve hours, more slowly 
later. Both respiration and glycolysis were usually 
still measurable after two months. (Supported by 
grant * H-891 from the National Heart Institute, 
PHS.) 


760. Effect of whole-body X-irradiation on the 
oxygen uptake of duck blood. J. RAYMonp 
Kirin. Biology Dept., Brookhaven Natl. Lab., 
Upton, N. Y. 

Apparently adequate test indicated that plasma 
contributed negligibly and leucocytes to the ex- 
tent of a few per cent to the oxygen uptake of 
duck blood. It seemed satisfactory, therefore, to 
use whole blood in a study of the effect of whole- 
body irradiation on the uptake by erythrocytes. 
Later test indicated, however, that the leucocytes 
usually contribute to a much greater extent, 
15-30%. Therefore, the decrease in oxygen uptake 
of whole blood following whole-body x-irradiation, 
attributed in Federation Proc. 11: 240 (1952) to a 
decrease in uptake by erythrocytes, is mainly due 
to the disappearance of leucocytes that follows 
the irradiation. (Research carried out under the 
auspices of the U.S. Atomic Energy Commission.) 


761. Biochemical changes in unsaturated 
fatty acid deficiency. Peter D. KLEIN* AND 
Ratpx M. Jounson. Detroit Inst. of Cancer 
Research and Wayne Univ. College of Medicine, 
Detroit, Mich. 

The unsaturated fatty acid contents of mito- 
chor.dria, microsomes and a ‘poorly sedimentable 
layer’ of rat liver cells were investigated during 
experimental conditions including growth, matur- 
ation senescence, and the production of an un- 
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saturated fatty acid deficiency. In addition, the 
uptake of radiophosphorus was measured in vari- 
ous phosphorus-containing fractions of livers of 
fat deficient rats. Little fluctuation was observed 
in the fatty acid composition of the subcellular 
particles during the periods of growth and matur- 
ation. However, there was an accumulation of 
trienoic acid in senescent animals, reaching its 
highest concentration in the poorly sedimentable 
particulate layer in the oldest animals. During 
production of fat deficiency, mitochondria, 
microsomes and the poorly sedimentable layer 
lost dienoic, tetraenoic, and pentaenoic acids at 
differing rates while trienoic acid increased 
steadily in all fractions. The most pronounced 
losses occurred in the microsomes. In comparison 
to animals receiving 5% corn oil, animals dis- 
playing gross deficiency symptoms, after being on 
a fat free diet for fourteen weeks had an increased 
uptake of radiophosphorus in the phospholipid 
fraction and a decreased uptake in the acid 
soluble organic phosphorus fraction of liver. Simi- 
lar changes were found to be present as early as 
six weeks on a fat-free diet, before external symp- 
toms appeared. The results suggest that these 
alterations accompany the particulate lipid losses 
and that the basic biochemical defect may occur 
within a short period of fat exclusion. 


762. Color reaction for pyridone metabolite 
of niacin and other pyridones. W. E. Knox 
AND Kermit L. Pines.* Dept. of Biochemistry 
and Nutrition, Tufts Med. School, Boston, Mass., 
and Dept. of Medicine, College of Physicians and 
Surgeons, Columbia Univ., New York City. 

A specific color reaction for N!-methyl-2-pyri- 
done-5-carboxylamide and related pyridones, like 
diodrast, permits their quantitative determina- 
tion in simple media. The test depends upon the 
greatly intensified color produced by cysteine 
(discovered by E. Borek and H. Waelsch) in the 
Van de Moer reaction (SpaeTH, Monatsh. Chem. 
40: 15, 1919). The pu was poised at 2.0 to 2.2 by 
adjustment of all reagents and the use of 0.1 M 
glycine buffer as diluent. The final concentrations 
of the components in the test were 10~‘ to 10-° M 
pyridone, and 10-3 m FeCl, 8 X 10°* m H2Os:, 
and 8 X 10-3 m cysteine, which must be added to 
the pyridone in that order. The color developed 
slowly and was read after one hour. FeCl; was 
replaceable only by ferrous iron, but cysteine 
could be replaced by other -SH compounds. No 
color was formed if any one component was 
omitted, except that about 1% of the full color 
was formed without cysteine. All a- and y-pyri- 
dones and quinolones tested gave the reaction. 
Those with substituents on the ring nitrogen 
gave blue-green colors. The maximal absorptions 
were at 570 my in the case of N!-methyl-2-pyri- 
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done-5-carboxylamide, and 600 my in the case of 
diodrast (3.5-diiodo-4-pyridone-N-acetic acid). 
Both compounds followed Beer’s law. Reacting 
compounds not substituted on the ring nitrogen 
gave less ‘intense greenish-yellow colors. Non- 
pyridone compounds did not react, or only gave 
colors with iron and peroxide alone, which were 
not intensified by addition of cysteine. Phenol, 
indole, pyridine, pyrrolidone, pyrimidine and pur- 
ine derivatives were tested in this way. The use 
of a no-cysteine blank in all determinations re- 
vealed the specific intensification by cysteine 
which was given only by compounds containing a 
pyridone group. The colored complex faded on 
changing the composition of the medium, or was 
poorly formed in the presence of some salts, 
traces of organic solvents, or of tissue extracts. 
This fastidiousness limited the application of the 
test in biological materials to those with high 
concentrations of pyridone or to those first sub- 
jected to thorough purification, and has necessi- 
tated use of internal standards. 


763. In vitro metabolism of androgens by 
guinea pig tissues. CHARLES D. KocHaKIAN, 
Dan NALL* AND GEORGE StipwortHy.* Okla- 
koma Med. Research Inst., Oklahoma City, Okla- 
homa. 

A‘-Androstene-3, 17-dione was incubated at 17.5° 
for three hours with ‘brei’ prepared from the 
silver and kidney of adult male guinea pigs. The 
buffer medium was Krebs-Ringer-bicarbonate, pH 
7.4. Testosterone and androsterone were the char- 
acterized metabolites. Testosterone was formed 
in about 2% yield by the liver, and about 6% by 
the kidney. Androsterone was formed in the same 
degree, about 1%, by both the liver and kidney. 
The addition of nicotinamide or nicotinamide plus 
diphosphopyridine nucleotide did not produce 
any remarkable changes in the results. Paper 
chromatography indicated trace amounts of two 
substances with properties similar to those of 
androstanedione and dehydroepiandrosterone. 
The incubation of testosterone with homogenates 
of guinea pig liver yielded A‘-androstene-3,17- 
dione as the only characterized metabolite. The 
amount of tissue used did not alter the results, 
but when nicotinamide was added an increase in 
the amount of tissue was accompanied with a 
progressive increase in the amount of A‘-andros- 
tene-3,17-dione formed. The addition of diphos- 
phopyridine nucleotide produced a further in- 
crease. Several other metabolites were indicated 
but the amounts were too small to characterize. 
When the incubation was carried out in a saline- 
phosphate buffer medium, the amount of andros- 
tenedione formed was decreased. The amount of 
tissue or the nicotinamide did not notably alter 
the ability of the kidney homogenate to form 
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androstenedione from testosterone. In none of the 
experiments was any non-ketonic metabolites 
found. In one of the experiments, 4-C"-testos. 
terone was used as a tracer. (Aided by grants from 
the American Cancer Society and the Atomic 
Energy Commission.) 


764. Electrophoretic mobility of serum pro- 
teins and lipids in arteriosclerosis. ALFrrp 
E. KoruLer anv ExsiE Hiuu.* Sansum Clinic 
Research Fndn. and Santa Barbara Cottage Hosp., 
Santa Barbara, Calif. 

The mobilities of serum proteins were measured 
in 0.10 ionic strength barbiturate buffer pu 8.6 
after 24-hour dialysis at 2°C. The expressed 
values are X 10-5 cm?/volt~'/sec™!. The average 
values for 17 normal and 15 arteriosclerotic (coro- 
nary and cerebral sclerosis) subjects of the same 
age groups respectively were globulins, y 1.13, 114, 
B 2.52, 252, a2 3.64, 354, a, 4.85, 4.77 and albumin 
5.80, 570. Analysis of the concentration of protein 
in descending and ascending channels after three 
hours expressed as per cent of the original con- 
centrations for normal and arteriosclerotic sub- 
jects were respectively D 39.4, 37.0, A 65.4, 67.0 
per cent. Concentration of mg cholesterol/gm 
protein migrated, expressed as % of original 
concentration, was for normal and sclerotic sub- 
jects respectively D 124, 126 and A 83, 81. Complete 
extraction of the lipids of serum at 2°C with 
ether except for a portion of phospholipides does 
not alter materially the mobility of the protein 
components. In 13 subjects before and after ex- 
traction the average respective mobilities for the 
globulins were y 1.10, 1.17, 6 2.62, 2.81, a2 3.68, 
3.74, a: 4.92, 4.97, and albumin 5.87, 5.92 (1075). 
The differences may be within experimental error 
particularly in the case of 8-globulin where an 
alteration in the pattern of the component after 
extraction may be misleading. After 3 hours the 
respective average protein concentrations before 
and after extraction as compared with the original 
concentrations were D 36.0, 35.9, A 67.1, 71.1%. 
These electrophoretic mobility studies do not 
indicate the presence of large serum lipoprotein 
complexes in arteriosclerosis. 


765. 7-Dehydrocholesterol in human serum. 
ALFRED E. KoEHLER AND ELstEe HIbu.* Sansum 
Clinic Research Fndn. and Santa Barbara Co'tage 
Hosp. Santa Barbara, Calif. 
7-Dehydrocholesterol or other fast acting sterols 

are present in human serum in appreciable qu::nti- 

ties. Readings in the Lieberman reaction were 
taken at 1 minute and at 15 minutes. No appreci- 

able color develops with pure cholesterol in 1 

minute and this value was compared to tha‘ of 

7-dehydrocholesterol standards. The latter was 
separated in its free state by molecular distillation 
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1 77°C from its esters by the method previously 
Hescribed by us for cholesterol. The esters were 
hen saponified. Free 7-dehydrocholesterol in 
ormal and a variety of pathological conditions 
varied from 1.8 to 7.0 mg/100 ce with an average 
for 35 subjects of 3.4. In the combined form the 
ariation was 2.4 to 35.0 mg/100 cc. with an 
verage of 16.5. There was no correlation between 
7-dehydrocholesterol and cholesterol values nor 
ould any correlation be noted with any patho- 
logical conditions in this series. 


766. Amino acid imbalance in relation to 
tryptophan and niacin in non-protein 
diets. O. J. Koeppe* anp L. M. HENDERSON. 
Department of Chemistry, University of Illinois, 
Urbana. 

The addition of threonine and cystine or 
methionine to low-niacin, 9% casein-sucrose diets 
suppresses the growth of rats. This suppression 
can be reversed by niacin or tryptophan. Hankes 
eal. (J. Biol. Chem. 180: 1027, 1949) have offered 
an explanation for this niacin deficiency resulting 
from amino acid imbalance. At this level of casein, 
the above amino acids are more limiting for pro- 
tein synthesis than is tryptophan. When they are 
added, tryptophan becomes most limiting and.is 
drawn into protein synthesis at the expense of 
niacin formation, thus causing a deficiency of 
this vitamin. In support of this hypothesis Hen- 
derson et al. (J. Biol. Chem., in press) demon- 
strated threonine inhibition using 10% acid-hydro- 
lyzed casein diets supplemented with 0.2% 
L-eystine and 0.1% pu-tryptophan. Lysine and 
valine were shown to cause a similar suppression 
when they were added to appropriately supple- 
mented 10% zein diets. It has now been shown that 
threonine will cause growth suppression in rats 
on diets containing only purified amino acids as a 
protein source. The diets contained 0.1% pt- 
tryptophan, 0.5 to 0.8% pu-threonine, and all of 
the other amino acids at levels equal to or greater 
than those recommended for optimum growth. 
The 8 rats receiving 0.6% pu-threonine grew 7.5 
gm/wk while those receiving 0.8% p.i-threonine 
gained 2.6 gm/wk and showed typical niacin 
deficiency symptoms. A group receiving the latter 
diet supplemented with niacin gained 15.8 gm/wk. 
Further studies with such purified diets involving 
imbalances of other amino acids will be reported. 


17. Enzymatic conversion of hypoxan- 
thine to inosinie acid. Epwarp D. Korn* 
AND JoHN M. BucHanan. Dept. of Physiological 
Chemistry, School of Medicine, Univ. of Pennsyl- 
vania, Philadelphia. 

A system has been described by Williams and 

Buchanan in which radioactive hypoxanthine is 

converted to inosinic acid in the presence of 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


233 


ribose-5-phosphate and adenosine triphosphate. 
It consists of the protein precipitated from pigeon 
liver extract between 0-15% ethanol (Fraction I) 
and that precipitated between 20-45% ethanol 
(Fraction II). Fraction II could be replaced by 
the rat liver nucleoside phosphorylase of Kalckar. 
They had other evidence, however, that inosine is 
not an intermediate in this reaction. It has now 
been found that water extracts of beef liver 
acetone powder can also replace Fraction II. 
Nucleoside phosphorylase has been purified 150- 
200 fold from the acetone powder extract by use of 
ethanol and ammonium sulfate fractionations 
and silica gel adsorption. This highly purified 
enzyme cannot replace Fraction II in the above 
system. Further, the component of the acetone 
powder extract which is active in inosinic acid 
synthesis can be separated from nucleoside phos- 
phorlyase by heating the extract at 60° for 5 
minutes. Under these conditions, 83% of the 
nucleoside phosphorylase is destroyed while all 
the inosinic acid-synthesizing activity is re- 
covered. Using heated acetone powder extract 
and washed (with 18% ethanol) Fraction I, four 
times as much inosinic acid is synthesized from 
hypoxanthine as from inosine. These experiments 
are further evidence that inosine is not an in- 
termediate in the biosynthesis of inosinic acid 
from hypoxanthine in this system and they demon- 
strate that nucleoside phosphorylase does not 
function in that conversion. 


768. Bacterial conversion of citrulline to orni- 
thine. MitcHeL, Korzenovsky* Anp C. H. 
WERKMAN. Dept. of Bacteriology, Iowa State 
College, Ames. 

Recently the preparation of a cell-free juice 
from Streptococcus lactis which catalyzes the con- 
version of citrulline to ornithine, ammonia, and 
carbon dioxide was described (KORZENOVSKY AND 
WERKMAN, Arch. Biochem. Biophys. 41: 233, 1952). 
Following dialysis the preparation is inactive 
unless phosphate, ADP, and Mg** are added. 
No reaction occurs in the absence of phosphate. 
Arsenate readily replaces phosphate; no ADP or 
Mg is then required. The reaction, either in phos- 
phate or arsenate, is inhibited by fluoride, carb- 
amyl compounds, and ornithine. In the presence 
of glucose and iodoacetate an uptake of phosphate 
can be shown. The implications of these obser- 
vations will be discussed. 


769. Enzyme specificity and enzyme mechan- 
ism. D. E. KosHianp, JR. AND Styvia S. STEIN 
(introduced by J. R. Kie1n). Brookhaven Natl. 
Lab., Upton, N.Y. 

In the hydrolysis of compounds of formula 

ROQ to give ROH and QOH, it is noted that a 

number of enzymes have highly specific require- 
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ments for one group, e.g. R, but exhibit wide 
tolerances for the other group, Q. Yeast invertase, 
for example, requires that R be a beta fructo- 
furanoside whereas Q may be melibiose, glucose, 
benzyl or methyl. By analogy to alkaline phos- 
phatase and sucrose phosphorylase, it was postu- 
lated that cleavage in the hydrolytic reaction 
occurs on the side of the high specificity, i.e. 
between the R& and the O. In the case of yeast 
invertase this would mean a fructose-oxygen 
split. The hypothesis was tested by hydrolyzing 
sucrose in H,O" in the presence of invertase and 
determining the O content of the glucose liber- 
ated in the reaction. The O" content at the C-1 
atom of the glucose was assayed by reacting the 
crystalline anhydrous glucose with phenylene- 
diamine in vacuo, equilibrating the H,O"* liberated 
with carbon dioxide and measuring the O' con- 
tent of the carbon dioxide in a mass spectrometer. 
The glucose contained essentially no O' indicat- 
ing that, as predicted, fructose-oxygen, and not 
glucose-oxygen, cleavage had occurred. This 
theory leads to reasonable predictions for the 
carbohydrases, transglycosidases, and phosphory- 
lases, but cannot be extended generally to those 
cases in which the specificity requirements for the 
R and Q groups are of comparable magnitude. 


770. Desoxyribonuclease inhibitor and bac- 
teriophage infection, Luoyp M. Koz.Lorr. 
Dept. of Biochemistry, Univ. of Chicago, Chicago, 
Ill. 

When Escherichia coli cells are infected with 
bacteriophage Tyr* in nutrient broth medium 
there is an increase in the desoxyribonuclease 
(DNAase) activity of the cells. The DNAase 
was found in high concentration in the resulting 
lysate and has been partially purified and con- 
centrated. The purified DNAase from the lysed 
cells was active over the pH range 7-8. In contrast 
the extract prepared from uninfected cells by 
alumina grinding had hardly any activity at 
pH 7 but was active at pH 8. Addition of small 
amounts of the crude extract from the unin- 
fected bacteria to the lysate DNAase resulted in 
marked inhibition of the activity at pH 7 as 
measured by either reduction or viscosity, or 
release of ultraviolet absorping material, or re- 
lease of acid-soluble desoxyribose. There is much 
less inhibition at pH 8. The inhibition appeared 
to be instantaneous and related to the amount of 
bacterial extract added. The inhibiting substance 
is non-dialyzable and relatively heat. stable in 
crude extracts. The inhibitor did not affect the 
activity of pancreatic DNAase. The bacterial 
DNAase-inhibitor system seems similar to that 
reported in yeast by Zamenhof and Chargaff 
(J. Biol. Chem. 180: 727, 1949). It is suggested that 
E. coli normally contains an excess of inhibitor 
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over enzyme and that bacteriophage infectio 
alters the relative amounts of inhibitor and DNA 
ase in the cell. 


771. Purification of ATP-creatine transphos. 
phorylase. STEPHEN A. Kusy*, Larayerry 
Nopa* anp Henry A. Larpy. Inst. for Enzyn¢ 
Research, Univ. of Wisconsin, Madison. 

The enzyme which catalyzes the reaction ATP 
+ creatine = ADP + phosphocreatine, has beey 
purified from a 0.01 m KCl homogenate of rabbit 
skeletal muscle by the following procedure: 4) 
heat denaturation of inert proteins at 40°C: 
b) fractionation at —10° in the presence of 0.1 y 
(initial concentration) MgAce at pH 6.5, between 
52 and 67% (v/v) of 95% EtOH; c) denaturation 
of inert proteins at 20°, pH 8.5, 60% (v/v) of 
95% EtOH, and precipitation of the protein. 
magnesium salts at 20° in 60% (v/v) of 95% 
EtOH, 0.03 m MgSO, at px 8.5, followed by frae- 
tional extraction with 0.07 m MgSO,, px 9.0, at 
0°; d) fractionation at 0° in the presence of 0.1 
(initial concentration) MnAce, pH 6.8, between 
56.6 and 65% (v/v) of 95% EtOH; e) precipitation 
of the enzyme at 0° in 0.02 m NaCl, 0.005 m ZnAc: 
(initial concentrations), pH 7.0, 34% (v/v) of 
95% EtOH. The final preparation is homogeneous 
by electrophoresis in 0.1 ionic strength phosphate 
buffers at pH 6.2, 6.6, 7.6; in 0.1 ionic strength 
NaCl-glycine buffer, pH 9.1; and homogeneous by 
sedimentation (0.1 ionic strength phosphate buf- 
fer, pH 6.6). The procedure results in >15-fold 
purification of the enzyme from the supernant 
fraction of step 1, with an over-all yield of >60%. 
Kinetic and equilibria studies will be reported. 


772. Exchange of labeled phosphate with cal- 
cium phosphate precipitates formed from 
serum salt solutions. A. C. Kuyprer. Depl. 
of Physiological Chemistry, Wayne Univ. College 
of Medicine, Detroit, Mich. 

Precipitates were allowed to form for varying 
intervals of time from solutions having the same 
inorganic composition as serum except for raised 
phosphate and calcium concentrations. Labeled 
phosphate exchanged, over a 6-hour period, with 
about 5% of the precipitate formed within the 
first day of equilibration, with about 50% «! the 
precipitate formed within 2 days equilibr:: ‘ion, 
and with about 22% of the precipitate formed 
within 3 or 4 days equilibration. As equilibr:tion 
proceeded the phosphate and calcium leve's of 
the supernatant solutions decreased. Whe: the 
concentrations of these substances correspo ded 
to the amounts present in normal blood, th: ex- 
change was at a maximum, but when these on- 
centrations were either increased or decrease, the 
exchangeable phosphate became less. 
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173. Application of principle of gradient elu- 
tion to analysis of urinary ketosteroids. 
TavoRATH K. LAKSHMANAN* AND SEYMOUR LIE- 
BERMAN. Depts. of Biochemistry and of Obstet- 
rics and Gynecology, Columbia Univ. College of 
Physicians and Surgeons, New York City. 

An improved chromatographic procedure has 
heen devised which permits the quantitative 
analysis of the individual ketosteroids excreted in 
asing!e day’s urine. This procedure is based upon 
the method of Dingemanse et al. (J. Clin. Endo. 
& Metab. 12: 66, 1952) and others who used, with 
alumina as adsorbent, a standard sequence of 
solvents which increased in polarity in a step- 
wise manner. The Dingemanse method has been 
improved by increasing continuously the polarity 
of the eluent in accordance with the gradient 
elution method as recently suggested (TIsELIUs, 
A, Endeavor 11: 5, 1952). Furthermore, conclusive 
identification of the eluted substances is achieved 
by means of infrared analysis. A simple apparatus 
has been constructed which varies the eluent 
concentration continuously in a known manner 
as determined by a mathematical treatment. This 
approach has the advantages of flexibility, ab- 
sence of discontinuities and improved resolution 
resulting from reduced ‘tailing’. In a standard 
chromatogram, lasting 4-5 hours, it is possible to 
resolve a mixture of the most abundant keto- 
steroids, viz., dehydroisoandrosterone, androster- 
one, etiocholanolone and 11-ketoetiocholanolone. 
With this technique, not only have the above- 
mentioned steroids been isolated from urinary 
extracts but pregnan-3a-ol-20-one, androstan-38- 
ol-17-one, A®-androsten-3a-ol-17-one, 11-ketopreg- 
nan-3a-0l-20-one, 118-hydroxy-androsterone and 
118-hydroxy-etiocholanolone have also been ob- 
served. By estimating the ketosteroid content in 
each eluate by the Zimmermann determination a 
quantitative as well as a qualitative analysis of 
the steroids excreted in a day’s urine can be made. 


74. Evidence of a thromboplastin inhibitor 
in blood. GERARD F. LANCHANTIN* AND JOHN 
B. Freup. Depts. of Biochemistry and Medicine, 
Univ. of Southern California School of Medicine, 
and Lab. Div., Los Angeles County Hospital, Los 
Angeles. 

A one-stage thromboplastin assay system has 
been devised for assay of thromboplastin antag- 
onists. An inhibitor of tissue thromboplastin has 
been identified in barium sulfate-adsorbed, di- 
alyz-d human serum. This inhibitor is capable of 
inactivating added tissue thromboplastin only in 
the presence of calcium. Thromboplastin has 
| been isolated after its activity has been blocked 
by the inhibitor. It remains inactive in the pres- 
ence of calcium but regains its original activity 
whe calcium is removed. The inhibitor, which 
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can be separated from serum by ammonium sul- 
fate fractionation, is water soluble, heat labile 
(55°C) and non-dialyzable. It does not effect the 
conversion of fibrinogen to fibrin and its action is 
not reversible with protamine sulfate. It appears 
to be identical with the thromboplastin inhibitor 
described by Thomas (Bull. Johns Hopkins Hosp. 
81: 26, 1947). It is capable of inhibiting the throm- 
boplastic activity of extracts of horse, rabbit and 
human brains, rabbit lung or Russell viper venom. 
The factor is also demonstrable in plasma but its 
action is disguised somewhat by clotting acceler- 
ators. The action of this inhibitor on tissue throm- 
boplastin differs kinetically from that of the lipid 
inhibitors reported previously. These in vitro 
experiments support the existence of a factor in 
human plasma and serum which inhibits tissue 
thromboplastin. (Supported by the Medical Re- 
search and Development Board, Office of the 
Surgeon General, Department of the Army, under 
Contract #* DA-49-007-MD-193 and by the USPHS 
RG 2684.) 


775. Stimulation of enzyme formation by in- 
ductor mixtures. Orto E. LANDMAN (intro- 
duced by N. H. Horowitz). Kerckhoff Labs. 
of Biology, California Inst. of Technology, Pasa- 
dena. 

Incubation of resting neurospora mycelium with 
varying concentrations of lactose, galactose, ara- 
binose or xylose results in the appearance of a 
hydrolytic lactase. Galactose and xylose induce 
most enzyme at a concentration level of 5 x 107% 
M while lactose is most effective at 2.5 X 107? M. 
Higher concentrations of these sugars result in 
decreased enzyme yield. Arabinose is the most 
effective inductor, and a continued increase in 
enzyme yield is observed up to a level of 2.5 X 
10-' m arabinose. If equimolar concentrations of 
two inductors are used together in the inducing 
medium, the resultant lactase activity is found to 
lie between the levels attained with each of the 
two components used singly. In the concentra- 
tion region where one of the components becomes 
inhibitory the activity induced by the inductor 
mixture is depressed toward that induced by the 
inhibiting component. These results are taken to 
imply that all of the inductors tested, or their 
conversion products, act at the same intracellular 
site in the course of the induction process. They 
would also appear to constitute evidence against 
the view that all inductors are converted to the 
same inducing substance intracellularly. (Sup- 
ported by a postdoctoral research fellowship from 


the USPHS.) 


776. Accumulation of A’-cholestenol after 
squalene feeding. R. G. Lanapon anp K. 
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Buiocu. Dept. of Biochemistry, Univ. of Chicago, 

Chicago, Ill. 

Evidence has been presented that the hydro- 
carbon squalene is an intermediate in the bio- 
synthesis of cholesterol. It has now been found 
that the feeding of squalene to rats (1 mg/gm of 
body weight) for 2 days leads to a nearly complete 
suppression of the acetate-cholesterol conversion 
in liver slices from these animals. Concomitantly, 
the total quantity of liver sterols is significantly 
increased. Colorimetric analysis by means of the 
differential Liebermann-Burchard method of 
Moore and Baumann (J. Biol. Chem. 195: 615, 
1952) shows that after squalene feeding, over 20% 
of the total liver sterols are ‘fast-reacting,’ i.e., 
they develop color as rapidly as 7-dehydrocholes- 
terol or A’-cholestenol. The ‘fast-reacting’ com- 
ponent has been tentatively identified as A’- 
cholestenol (lathosterol) by the selenium oxida- 
tion test of Fieser (J. Am. Chem. Soc. 73: 5007, 
1951). The incorporation of C'* acetate into 
liver sterols in vitro is also reduced after the 
feeding of cholesterol (Taytor, C. B., anp GouLp, 
R. G., Circulation 2: 467, 1950) and of A’7-choles- 
tenol. Although administration of these two com- 
pounds likewise raises the quantity of liver sterols 
substantially above normal, ‘fast-reacting’ sterols 
account, in these cases, for less than 2% of the 
total sterols. A rapid conversion of A’-cholestenol 
to cholesterol is therefore indicated. The obser- 
vation that the feeding of squalene, a cholesterol 
precursor, leads to the accumulation of A’-choles- 
tenol, which in turn is convertible to cholesterol 
suggests that in the conversion of squalene to 
cholesterol, A7-cholestenol is a normal intermedi- 
ate. 


777. Porphyrins present in porphyria urine 
and in nucleated erythrocytes. Ear. G. 
LARSEN*, CONSTANTINE M. GLAFKIDES* AND 
James M. OrtTEN. Dept. of Physiological Chem- 
istry, Wayne Univ. College of Medicine, Detroit, 
Mich. 

As a prelude to studies on the biosynthesis of 
the porphyrins, the porphyins present in urine 
obtained from patients with congenital and acute 
porphyria have been investigated employing hy- 
drated silica gel (LARSEN AND ORTEN, Federation 
Proc. 11: 245, 1952) to resolve the porphyrin 
methyl esters. The type I isomers of copropor- 
phyrin and, particularly, uroporphyrin were found 
to comprise at least 80% of the total porphyrin 
occurring in the urine of the congenital porphyria 
patient. The other porphyrins found in our studies 
closely parallel those of Rimington, et al. (Bio- 
chem. J. 50: 202, 1951). The copro- and uropor- 
phyrins were found to prevail to about the same 
degree in the urine of the acute porophyrin 
patient. However, under our conditions the type 
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III isomers, particularly uroporphyrin III, were 
isolated in quantities at least equal to that of the 
type I isomer. Decarboxylation studies with the 
subsequent isolation of the corresponding copro- 
porphyrins are being done. At least 4 porphyrins, 
not previously reported in acute porphyria urine, 
possessing 8 carboxyl groups on the basis of 
chromatographic behavior have been detected and 
isolated. In addition, small quantities of 2, 3, 5 
and 6 carboxylic porphyrins previously indicated 
by other workers have been isolated. Preliminary 
investigations indicate that a number of por- 
phyrins are present in the nucleated (duck) 
erythrocyte. Studies are in progress to determine 
isotope distribution in the various porphyrins 
following incubation of nucleated erythrocytes 
with CH;C“OOH after varying time intervals. 
(Aided by a grant from the Nutrition Foundation.) 


778. Incorporation of formate-C" into pur- 
ines and pyrimidines of RNA and DNA in 
normal and X-irradiated chick embryos. 
Pau. S. Lavix. Atomic Energy Med. Research 
Project, Western Reserve Univ., Cleveland, Ohio. 
The toxic effects of ionizing radiation appear to 

be greatest in tissues whose mitotic activity is 

high, and a basic defect in irradiated tissue may 
be an impaired synthesis of desoxyribonucleic 
acid (DNA), a process which is essential to cell 
division. In studying the mechanism of radiation 
interference in nucleic acid synthesis, we have 
employed 14-day-old chick embryos and have 
measured the incorportion of sodium formate-C" 
into purines and pyrimidines of the nucleic acids 
over a 5-day period. A total of 400 r x-irradiation 

was administered to one group of embryos at 4 

rate of 91 r/minute immediately before injection 

of the radioactive formate; the controls received 
the same amount of formate-C' but no radiation. 

The eggs were kept in the intubator for 5 more 

days, and the following components were isolated 

in spectroscopically pure form and the specific 
activity (cpm per uM) of each determined: DNA 
purines and pyrimidines and the RNA mono- 
nucleotides and free purines. Although the radia- 
tion dose was insufficient to inhibit the growth 
of the embryos, the specific activities for the NA 

adenine, guanine, and thymine were about 50% 

lower in the irradiated embryos than in the jon- 

irradiated controls. On the other hand, the fo: ma- 
tion of adenine and guanine in RNA synthesis was 
not affected significantly by this dose of radiat:on. 

Incorporation of isotope into the pyrimidines was 

neglible except in the case of thymine w!.ose 

specific activity was approximately half tha: of 
the DNA purines. 


779. Conversion of methionine to the metiyl 
sulfonium salt and isolation from protcin 
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hydrolysates. THEODORE F. LavINE AND Nor- 

man F. Fioyp.* Lakenau Hosp. Research Inst., 

Philadelphia, Pa. 

The ease of formation of methionine methyl 
sulfonium sulfate and the solubility properties of 
the phosphotungstate furnish the basis for a 
method of isolating a methionine derivative from 
protein. The method consists of the following 
steps: a) hydrolysis with hydrochloric acid; b) 
precipitation of ammonia and basic amino acids 
with phosphotungstie acid; c) replacement of 
hydrochloric acid with sulfuric acid by distilla- 
tion in vacuo; d) conversion of methionine to 
the methyl sulfonium salt and precipitation with 
phosphotungstic acid; e) conversion of methionine 
methyl sulfonium phosphotungstate to the bro- 
mide by means of tetraethyl ammonium bro- 
mide in aqueous acetone solution; f) isolation of 
the neutral sulfonium bromide from aqueous 
aleohol. In the case of casein, 65% of the methio- 
nine was recovered as L-methionine methyl sul- 
fonium bromide. The greatest loss (17%) occurred 
in step f. The precipitation of methionine methyl 
sulfonium phosphotungstate is nearly quanti- 
tative. 


780. Action of hyaluronidase upon sulfate- 
containing mucopolysaccharides synthe- 
sized in vitro. LAURENCE L. LayToN AND 
InvinG SHER (introduced by Puruip L. Harris). 
Dept. of Biochemistry, Johns Hopkins Univ., 
Baltimore, Md. 

Animal tissues utilize inorganic sulfate in the 
synthesis of connective tissue ground substance. 
(Proc. Soc. Exper. Biol. & Med. 73: 570, 1950, and 
ibid. 76: 596, 1951). Skeletal and heart muscle, 
articular cartilage, and aorta were maintained in 
vitro in a medium containing Na2S*O,. Each of 
the dried tissues, freed of inorganic sulfate, was 
powdered in a ball mill with dried cartilage from 
bovine nasal septa, and the radioactivity of the 
resulting samples was determined. Sulfate-con- 
taining mucopolysaccharides were then isolated 
by the method of Partridge (Biochem. J. 43: 389, 
1948). The specific radioactivities of the resulting 
mucopolysaccharide samples were determined, and 
the material then incubated 72 hours with testic- 
ular hyaluronidase (Wyeth) in acetate buffer at 
pH 6.0 and 37°C. Precipitation studies indicated 
that the bovine chondroitin sulfate, used as 
carrier, was 52% hydrolyzed (or rendered non- 
precipitable). Sulfate-containing mucopolysac- 
charides synthesized by chick tissues in vitro 
were hydrolyzed as follows (data from radioactive 
sulfate determination): articular cartilage, 59%; 
skel. musele, 4%; aortic arch, 22%; heart muscle, 
13%. The sulfate-containing mucopolysaccharides 
synthesized by soft tissues differ from those in 
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cartilage in being less subject to depolymerization 
by testicular hyaluronidase. 


781. Path of phosphate in oxidative phos- 
phorylation. Kwan-Hvua LrEe* anp Joun J. 
E1ter. College of Pharmacy, Univ. of California, 
San Francisco. 

Evidence has been obtained that the path of 
phosphate during the oxidation of succinate (17°) 
in rat brain homogenates (LEE AND EILErR, Federa- 
tion Proc. 11: 246, 1952) containing fluoride and 
with glucose as phosphate acceptor may be repre- 


a 
sented, P; a Py, — ap Po, where P;, Py, and 


Po are inorganic phosphate, the labile phosphate of 
ATP, and the organic phosphates resulting from 
the phosphorylation of glucose, respectively, and a 
and y are the rates for oxidative phosphorylation 
and the net uptake of phosphate, respectively. 
The available evidence indicates that 8, for the 
most part, represents the rate for the reductive 
dephosphorylation of ATP. During 20 minutes, 
in the presence of added hexokinase to increase y, 
the terminal phosphate of ATP was depleted im- 
mediately, the P/O equalled 1.7-1.8, and the 
specific activity of radioactive inorganic phos- 
phate remained constant at the initial value. 
Thus 6 was negligible. In the presence of 3.7 X 
10° m pentobarbital, which reduced a, the ter- 
minal phosphate was depleted, the P/O equaled 
0.9 and 8 was negligible. Other evidence indicates 
that 1 X 10-5 m 2,4-dinitrophenol blocks the ex- 
change of phosphate between ATP and some 
intermediate common to oxidative phosphoryla- 
tion and reductive dephosphorylation. In the 
absence of the above addition, during 30 minutes, 
both y and the amount of ATP remained constant, 
the P/O equaled 1.1 and @ was appreciable. The 
following equation satisfies the requirements to 
evaluate a and 8, using radioactive phosphate; 
In a/(a — 6) = a:/Py — B/y In Py, where, a and b 
are the specific activities of P; and Pz, respec- 
tively. (Supported in part by a USPHS (NIH) 
grant.) 


782. Removal of barbiturates from the blood 
by the artificial kidney. Jack R. LEONARDS 
AND IrvinG SUNSHINE.* Depts. of Biochemistry 
and Pathology, Western Reserve Univ., and the 
Cuyahoga County Coroners Lab., Cleveland, Ohio. 
These studies were undertaken to determine 

the efficacy of hemodialysis as an aid in the therapy 

of barbiturate intoxication. Dogs were given 40 

mg/kg of sodium pentobarbital injected intra- 

venously over a period of at least 3 minutes. 

Artificial kidney treatment was started 1-2 hours 

later. Control animals were studied under identical 

conditions except that no treatment was applied. 

These animals remained completely anesthetized 
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for 6-10 hours at which time reflexes could be 
elicited. Spontaneous movements began 2-4 hours 
later. The application of the artificial kidney 
would awaken 13 kg dogs 3-4 hours after adminis- 
tration of the barbiturate, but 20 kg dogs required 
6 hours of dialysis before beginning to move. The 
Skeggs-Leonards type of dialyzer used in these 
experiments was the same as the one used in 
humans and had a surface area of cellophane of 
20,000 sq cm. Barbiturate levels were determined 
by the method of Goldbaum (Anal. Chem. 24: 
1604, 1952). Irrespective of whether therapy was 
applied or not, the blood barbiturate level at the 
time the dog began spontaneous movements varied 
from 1.5-2.5 mg/100 ml. The use of the artificial 
kidney merely decreased the time for the blood 
barbiturate to fall to this level by 2-4 hours. The 
amount of barbiturate recovered in the dialyzing 
solution in 6 hours of hemodialysis varied from 
80-280 mg, which represented 13-25% of the ad- 
ministered dose. Less than 5% was recovered in 
the urine. The value of the artificial kidney in the 
treatment of pentobarbital intoxication is there- 
fore quite limited. Studies on other barbiturates 
are in progress. 


783. Potassium losses in surgical patients 
maintained on potassium-deficient diets. 
Srantey Levey, Lovis I. Bass,* Harvey 
KRIEGER,* AND W1L1L1AM E. Assott.* Dept. of 
Surgery, Western Reserve Univ., and Univ. Hosps. 
of Cleveland, Cleveland, Ohio. 

Six patients who had various difficulties which 
required surgical intervention were studied 6-10 
days postoperatively in regard to the rate and 
extent of potassium loss. During the investigation 
the patients were maintained for 4-7 days solely 
by intravenous alimentation with solutions which 
were either low (less than 10 mEq/day) or deficient 
in potassium. During the period of study the 
patients accumulated a potassium deficiency from 
112 to 317 mEq as determined by balance tech- 
niques. The daily loss of potassium progressively 
decreased in all the subjects after the first post- 
operative day in spite of being on a potassium 
deficient diet and the loss continued to be low 
with replenishment. This was interpreted as indi- 
cating the ability of the body to conserve potas- 
sium. Positive potassium balance was usually 
attained on the first day of repletion. The rate of 
potassium loss was comparable to that reported in 
normal subjects on a potassium deficient diet 
(Black and Milne) and thus did not seem to be 
appreciably accelerated by surgical stress. Al- 
though positive potassium balance was obtained 
readily the patients usually continued to show 
a negative nitrogen balance for a longer period. 
Abnormal intravenous dextrose tolerance curves 
returned to, or approached the normal as the 
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potassium deficit became more marked. The inter- 
ference with carbohydrate metabolism was thus 
thought to be related more to the stress (illness 
plus operation) than to the potassium deficit. 
(Supported in part by grants in aid from the Na- 
tional Institute of Health, U. S. Public Health 
Service, Baxter Laboratories, Inc. and the Eliza- 
beth Severance Prentiss Foundation.) 


784. Effect of ethionine on the liver lipide and 
liver protein content of growing rats. MeEL- 
vIN LEVINE AND JOHN V. FopPEANo, JR. (intro- 
duced by JosEPH P. CHANDLER). Dept. of Bio- 
logical Chemistry, Univ. of Michigan, Ann Arbor. 
It has been postulated (J. Biol. Chem. 192: 835, 

1951) that ethionine may be taken up into the 

proteins of the rat in vivo and that continued 

feeding of a diet containing ethionine may result 
in the accumulation of abnormal proteins. Growing 
male and female rats were fed a basal diet supple- 
mented with 0.275% pu-ethionine. Paired controls 
were fed the basal diet at the same level as the 
ethionine-fed animals. Other controls received 
the basal diet ad libitum. Analysis of the livers 
indicates that a tendency toward lowered liver 
lipide content in males receiving ethionine is due 
to lowered food intake and increased water con- 
tent of the liver. Dietary choline results in an 
increase in liver lipide above that of paired con- 
trols. Females receiving ethionine, with and with- 
out choline, have higher liver lipide levels than 
paired controls. The liver protein content of 
animals receiving ethionine is significantly higher 
than that of paired controls. The addition of 
choline to the diet abolishes this difference. The 
results are in harmony with the postulate that 
ethionine in the diet results in the formation and 
accumulation of abnormal protein in the liver. 

Choline, under the conditions used, seems to 

spare methionine for protein synthesis. 


785. Color reaction for dehydroisoandro- 
sterone. Victor E. Levine aNp ALBERT’ H. 
Tao.* Dept. of Biological Chemistry and N utri- 
tion, Creighton Univ. School of Medicine, Omaha, 
Nebr. 

A very distinctive and intense purplish violet 
color with deep magenta-like fluorescence de- 
velops when dehydroisoandrosterone reacts with 
thiophene. An alcoholic solution of the horn.one 
evaporated to dryness on the water bath re cts 
with 0.5 ml of 0.2% alcoholic thiophene solution, 
0.5 ml of glacial acetic acid and 4 ml of 85% 
phosphoric acid after heating on the water bath 
for 20 minutes. Isoandrosterone, androstendivne, 
11-ketoetiocholanolone, testosterone, estrone «nd 
progesterone respond negatively. Other com- 
pounds react atypically. 11-Hydroxyetiochols:10- 
lone yields a light purple color with light green 
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fluorescence. Estradiol yields a light pink with 
greenish fluorescence, estriol a purplish violet 
color with reddish fluorescence, while estrone is 
neg:tive. In these estrogens the reaction is more 
provounced with an increasing number of hy- 
droxyls. Cholie acid and desoxycholic acid yield 
a light green with reddish fluorescence. The 
estrogens, which are phenols, and the bile acids 
can be removed from a mixture by alkali. Cho- 
lesterol reacts negatively and ergosterol reacts 
with a grey brown color and greenish fluorescence. 
Cortisone yields a light blue and hydrocortisone, 
a light green color. Both compounds give a pur- 
plish fluorescence. The stable color complex de- 
veloped with thiophene and dehydroisoandro- 
sterone gives an absorption peak at 584 mu. The 
sensitivity is 2 gamma/ml. The intensity and 
sensitivity of the reaction render it particularly 
valuable for the qualitative and quantitative 
estimation of dehydroisoandrosterone. (Supported 
by a grant from the USPHS.) 


786. Denaturation of bovine serum albumin. 
Miuton Levy anp RosBert C. WARNER. Dept. 
of Chemistry, New York Univ., New York City. 
The kinetics of denaturation of crystalline 

bovine serum albumin in solutions more alkaline 
than pH 5 suggested that the reaction consists of 
a first order process (isomerization) leading to a 
product which dimerizes or polymerizes (Federa- 
tion Proc. 11: 248, 1952). Ultracentrifugal studies 
of the protein in suitably prepared solutions 
demonstrates this to be correct. In the course of 
denaturation an increasing amount of increasingly 
polydisperse material of higher and higher average 
molecular weight appears with a concomitant 
decrease in material of the original molecular 
weight. Using high salt concentrations it is pos- 
sible to precipitate considerable amounts of de- 
natured protein before much polymer is evident 
in the ultracentrifugal patterns. Decreasing the 
salt concentration in the precipitating buffer will 
allow the isomerized and some of the polymerized 
material to remain in solution. A small porportion 
of soluble material remains after very extensive 
exposure to conditions producing rapid initial 
denaturation of bovine serum albumin. This ma- 
terial appears to have the initial molecular weight 
of the albumin. 


787. Fecal lipids from humans maintained on 
a diet very low in fat. GeorGcE T. LEwIs AND 
Heten C. Partin.* Med. Research Fndn. of 
Dade County, Miami, Fla. 

Iluman subjects have been maintained for con- 
Sidcrable periods on a diet practically devoid of 
fat-. Feces have been collected from these indi- 
Viduals and after drying at a low temperature, 
extracted with ether. The ether extract has been 
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analyzed for total solids (total fat excretion), total 
fatty acids, total cholesterol, cholesterol esters, 
phosphorus, unsaponifiable material, saturated 
and unsaturated fatty acids. On the indicated 
dietary regime, the fecal material contained 
amounts of total fat of the order of 5 gm/24 hours. 
The possible origin of this excreted lipid material 
will be discussed. 


788. Effect of acetic acid on hypophyseal 
growth hormone (somatotropin). Coon Hao 
Li AnD H. Parxorr.* Dept. of Biochemistry, 
Univ. of California, Berkeley. 

Heated glacial acetic acid has been suggested 
for extracting pituitary glands in the preparation 
of somatotropin (RABEN AND WESTERMEYER, Proc. 
Soc. Exper. Biol. & Med. 78:°550, 1951). Since 
somatotropin is known to be comparatively un- 
stable in acid solutions (Li et al., J. Biol. Chem. 
159: 353, 1945), an investigation of its behavior in 
acetic acid appeared necessary. 20 mg of the 
hormone was dissolved in 1 ce glacial acetic acid 
and kept at 70°C. for 30 minutes. The solutions 
were frozen immediately and dried in vacuum. 
Similar experiments were carried out in 0.1 N 
acetic acid, with the solution kept at 25°C. for 
24 hours. The growth-promoting activity of an 


Width of uncalcified 
cartilage, u 


159.5 + 3.0 
236.6 + 2.5 


Exp. No. of rats 
Saline 34 
Untreated 27 
0.1 n ACOH 20 210.6 + 3.5 
Glacial AcOH 30 213.4 + 1.9 


80 y dose of the treated hormone as measured by 
the tibia test in hypophysectomized rats is sig- 
nificantly reduced. Electrophoretic studies showed 
that whereas the native somatotropin was found 
to be essentially homogeneous, the treated hor- 
mone consists of at least two distinct components, 
differing in mobility one from the other by a ratio 
of approximately 2:3. The appearance of the fast- 
moving component depends on the time of treat- 
ment and the temperature. Hence, it is evident 
that acetic acid should be avoided in preparing 
somatotropin if the high activity of the native 
hormone is to be retained. 


789. Enzymatic synthesis and breakdown of 
orotic acid. Invinc LIEBERMAN* AND ARTHUR 
KornBeEraG. Natl. insts. of Health, Bethesda, Md. 
The metabolism of orotic acid by cell-free 

preparations from an anaerobic bacterium (iso- 

lated by enrichment culture in the laboratory of 

Dr. H. A. Barker) proceeds by a sequence of 

reactions provisionally identified as follows: (I) 

orotic acid + DPNH: = dihydroorotie acid + 

DPN, (II) dihydroorotic + H,O = ureidosuccinic 

acid, and (III) ureidosuccinic acid — 5-acetic 

acid hydantoin. With a 10-fold purified enzyme 
preparation, in the presence of DPNHz, the re- 
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moval of orotic acid is limited to reaction I; one 
mole of DPNH: is consumed per mole of orotic 
acid. The product of this reaction has been iso- 
lated in crystalline form and has the elementary 
composition and equivalent weight of dihydro- 
orotic acid. It can be quantitatively oxidized to 
orotic acid in the presence of DPNH2 oxidase. 
With crude extracts, small amounts (10-15%) of 
dihydroorotic acid and ureidosuccinic acid and 
large amounts (60-70%) of 5-acetic acid hydantoin 
accumulate. The ureidosuccinic acid has been 
identified by its behavior on paper and ion-ex- 
change chromatograms. Synthetic p, L-ureidosuc- 
cinie acid is converted by crude extracts to di- 
hydroorotic acid and 5-acetic acid hydantoin in 
the same proportions as is orotic acid if it be 
assumed that only one optical isomer is reactive. 
Synthetic ureidosuccinic acid is converted to 
orotic acid at a rapid rate when coupled with 
DPNH: oxidase. 5-acetic acid hydantoin has been 
isolated in crystalline form and has the same 
melting point, elementary composition, and chro- 
matographic properties as the synthetic com- 
pound. It remains to be determined whether 
5-acetic acid hydantoin is on the main pathway 
of orotic acid metabolism. 


790. Properties of soyin, a toxic protein iso- 
lated from soybean flour. I. E. Lrener, M. J. 
PALLANSCH, AND J. E. Rose (introduced by 
M. O. Scuutrze). Dept. of Agricultural Bio- 
chemistry, Univ. of Minnesota, St. Paul. 

A substance responsible for the intraperitoneal 
toxicity of crude preparations of the soybean 
trypsin inhibitor (J. Biol. Chem. 193: 183, 1951) 
has been isolated in a high state of purity and a 
study has been made of some of its biological and 
physical properties. This compound, for which the 
name ‘soyin’ has been proposed, is a heat-labile 
protein which is difficult from any of the previously 
characterized proteins of the soybean. In addition 
to its lethal effect when administered intraperi- 
toneally to rats (LDs) = 7 mg N/Kg), it has marked 
in vitro agglutinating activity particularly to- 
wards rabbit erythrocytes. A typical anaphylactic 
reaction was observed when subcutaneously sensi- 
tized guinea pigs were challenged by an intra- 
cardial dose of soyin. Soyin-injected rabbits 
produced an antiserum which inhibited the hemag- 
glutinating action of soyin. The precipitin tech- 
nique was used to demonstrate the formation of 
precipitins in the blood of rats and rabbits im- 
munized with soyin. When soyin was fed to young 
rats at a level approximating the soyin content of 
unheated soybean flour, growth was inhibited 
26% on a diet containing autoclaved soybean 
flour. Paired feeding experiments, however, failed 
to reveal any significant effect of soyin on growth. 
On the basis of preliminary physical measure- 
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ments on an electrophoretically homogeneous 
preparation, the following constants have been 
tentatively assigned to soyin: diffusion constant 
(Deo) = 5.72 X 1077 egs units; sedimentation con- 
stant (So) = 6.4 Svedberg units; molecular weight 
= 107,000; isoelectric point = 6.1. 


791. Nucleic acid changes in mice receiving 
N-acetyl-2-aminofluorene. M. E. Lomsarpo* 
AND L. R. Crerecepo. Dept. of Biochemistry, 
Fordham Univ., New York City. 
Desoxypentose nucleic acid (DNA), pentose 

nucleic acid (PNA), guanine, and adenine were 

determined in the liver, kidney, lung, and spleen 
of normal Swiss mice and of those receiving 

N-acetyl-2-aminofluorene. After 6 months of feed- 

ing the carcinogen, there was a 22% increase in 

the DNA concentration of the liver, without 
visible gross pathological changes. Tumors of the 
liver were first observed after 9.5 months. The 

increase in DNA was progressive and reached a 

maximum (236% above normal) after 12 months 

when multiple tumors were first observed in the 

livers. PNA showed an increase only at the 12- 

month period. The kidney and lung showed in- 

creases in DNA above normal after 10.5 months. 

On gross examination these organs appeared to 

be normal. After 12 months, the DNA had in- 

creased further in both the kidney and lung. 

PNA in the lung showed a rise after 12 months 

while it remained constant in the kidney. No 

significant changes in the nucleic acids and purines 
were observed in the spleen. These increases in 
nucleic acids observed in the kidney and lung 
during tumor development are in harmony with 
previous studies in this laboratory. Of importance, 
also, is the fact that increases in DNA were ob- 
served in the liver long before the tumors de- 
veloped. (Supported in part by grants from the 

National Cancer Institute, the National Institute 

of Health, the Public Health Service, and the 

Damon Runyon Memorial Fund for Cancer Re- 

search.) 


792. Activation of plant glutamyl trans- 
phorase by ADP, IDP, and ATP. W. D. 
Loomis* anp P. K. Srumpr. Dept. of Plant 
Biochemistry, Univ. of California, Berkeley. 
Early reports on the activation of plant 

glutamyl transphorase indicated that both ATP 

and ADP are equally effective in a 30-minute 
reaction period. If, however, the reaction time 
is only 5 minutes, ADP is about 2-4 times as 
effective as ATP. Preincubation of the system 
before the addition of hydroxylamine, followed 
by a 5-minute reaction time, did not alter tie 

ADP-catalyzed reaction. However, with ATP the 

rate was proportional to the preincubation time. 

While ATP activation was very low with zero 
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preincubation time, it was nearly equal to the 
ADP system after 30 minutes preincubation. An 
active adenylic kinase has been found in the 
gutamyl transphorase preparation, which would 
presumably convert ATP to ADP during the pre- 
incubation period. IDP will replace ADP, although 
amuch higher concentration is required for the 
same activation. IDP was separated from trace 
amounts of contaminating ADP by paper electro- 
phoresis, IDP having a greater mobility than 
ADP under the conditions of separation. Experi- 
ments designed to test the possibility of a con- 
version of IDP to ADP indicated that this con- 
version did not take place. Thus both IDP and 
ADP can serve as cofactors for glutamyl trans- 
phorase. 


193. Determination of ethanolamine in urine. 
J. Murray Luck ANp ALAN A. Witcox.* Dept. 
of Chemistry, Stanford Univ., Stanford, Calif. 

If necessary, the urine is first passed over 
Florisil. Portions of the eluate (or the untreated 
urine) are run through a column of Amberlite-1 
RC-50 to remove the ethanolamine and various 
nitrogenous bases. After elution with HCl the 
bases are converted into dinitrophenyl derivatives 
and separated on a column of silicic acid. The 
DNP ethanolamine, so obtained, is dissolved’ in 
alcohol and determined spectrophotometrically. 
The fraction thus obtained has been proven to be 
ethanolamine by comparison chromotography 
with authentic specimens, by mixed chromotog- 
raphy of the DNP derivatives, by attempted 
resolution of the DNP-ethanolamine band with 
other solvent systems and by mixed melting 
points on authentic and presumptive DNP deriva- 
tives. Recovery experiments, employing 55 to 
110 ug/ml gave consistent recoveries of 92 to 95% 
of the added ethanolamine. The excretion of 
ethanolamine by young normal adults on a mixed 
diet was found to be as follows: men (25-30 years; 
7 subjects) 12.5 + 6.7 mg/day, range 4.8-22.9; 
Women (20-25 years; 8 subjects) 59.4 + 29.2, 
range 19.9-121.5. In the case of adult rats on a 
‘synthetic’ basal ration the excretion was found 
to be: males (12) 0.41 + 0.03 mg/day, range 0.33- 
0.52; females (11): 0.40 + .02 mg/day, range 
0,360.45. Incorporation of glycine (about 1 
gm/day) in the ration did not increase the ex- 
cretion of ethanolamine. (Supported by the Nutri- 
tion Foundation.) 


14. Synthesis of pantothenic acid by a pyro- 
phosphate-liberating cleavage of ATP. 
Wurner K. Maas (introduced by G. Davip 
Noveuut). Biochemical Research Lab., Massa- 
chusetts Gen. Hosp., Dept. of Biological Chemis- 
try, Harvard Med. School, Boston. 

The synthesis of pantothenic acid from 6-alanine 
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and. pantoic acid by extracts of Escherichia coli 
has previously been shown to occur in the presence 
of ATP as energy source. It now appears that the 
energy transfer involves a pyrophosphate-liberat- 
ing split of ATP thereby resulting in the forma- 
tion of AMP and inorganic pyrophosphate as the 
end products. In balance experiments with purified 
extracts the disappearance of ATP was accom- 
panied by the liberation of equivalent amounts 
of AMP, pyrophosphate and pantothenate. In 
support of this mechanism, ADP did not replace 
ATP as an energy source. In contrast to the 
similar formation of pyrophosphate in the syn- 
thesis of acetyl-CoA, pantothenate synthesis does 
not involve CoA. The purification of the enzyme 
and the identification of the reaction products 
will be described and possible reaction mecha- 
nisms for the synthesis of this peptidic linkage 
will be discussed. (The author is a staff member 
of the Division of Chronic Disease and Tuber- 
culosis, U. 8. Public Health Service.) 


795. Ovomucin and the antihemagglutinin 
activity of egg white. L. R. MacDoNNELL,* 
C. A. Knieut, anp R. E. Feeney. Western 
Regional Research Lab., U.S. Dept. of Agriculture, 
Albany, Calif., and Virus Lab., Univ. of Cali- 
fornia, Berkeley. 

Ovomucin, and egg white mucoprotein, is closely 
associated with the virus antihemagglutinin (AH) 
activity in egg white (GoTTSCHALK, A. AND LIND, 
P. E. Brit. J. Exptl. Path. 30: 85, 1949) and is 
responsible for the gel-like characteristics of thick 
egg white. The observation of Lanni et al. (J. 
Biol. Chem. 179: 1275, 1949) that thick egg white 
contains approximately 4 times the concentration 
of AH activity as thin has been confirmed. This 
agrees with the concentrations of ovomucin in 
these fractions as determined by crude precipita- 
tion tests. Large and unexplained losses of AH 
activity occurred on lyophilization of egg white 
and during cautious chemical fractionation. Our 
best ovomucin preparations usually contained 
<30% original AH activity. Paradoxically, chemi- 
cal reduction of ovomucin solutions, which greatly 
decreases viscosity (probably by splitting disulfide 
bonds), was without effect on AH activity. Ovo- 
mucin in 0.5-1% solution showed no AH activity 
loss under the following conditions which usually 
denature proteins: po 7.6, 100°C, 30 min; px 2, 
70°C, 60 min; pH 11, 70°C, 60 min; pH 7.6, 2% 
NaCl, 100°C, 30 min; 1.1 gm guanidine HCl/ml; 
or chymotrypsin to ca. 6% hydrolysis (by formol). 
The activity of partially purified preparations is 
therefore unusually stable, especially so if it 
resides in a protein component. 


796. Histidine assimilation and dissimilation 
in a histidineless mutant of Aerobacter 
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aerogenes. Boris MAGASANIK. Dept. of Bac- 

teriology and Immunology, Harvard Med. School, 

Boston, Mass. 

Aerobacter aerogenes, strain 50 requires 20 ug of 
histidine/ml for full growth on glucose. With 
carbon compounds other than glucose, such as 
mannose, ribose, myo-inositol, pyruvic acid and 
succinic acid, as much as 500 ug of histidine are 
required. The metabolism of histidine during 
growth on glucose and on myo-inositol was studied 
and the following observations accounting for the 
difference in the histidine requirement were made. 
Histidine was utilized more efficiently for growth 
on myo-inositol when added in repeated small 
quantities during growth, or when supplied in 
the form of acetylhistidine; in the latter case the 
histidine requirement was reduced from 500 yg 
to 30 ug. In contrast, histidine and acetylhistidine 
were equivalent in supporting growth on glucose. 
Cells grown on myo-inositol and histidine oxidized 
histidine 8 times as fast as cells grown on myo- 
inositol and acetylhistidine. The enzyme system 
responsible for this oxidation is synthesized at a 
constant rate during growth on inositol and 


histidine and causes rapid dissimilation of his- 
tidine, diminishing the amount available for as- 
similation. In cells growing on glucose and his- 
tidine the rate of synthesis of this enzyme is 
reduced by 75% and thus more histidine can be 


utilized for growth. The enzymatic reactions 
involved in the assimilation and dissimilation of 
histidine and the role of glucose as inhibitor of 
the induced biosynthesis of enzymes will be dis- 
cussed. 


797. Incorporation of 8-azaguanine into 
nucleic acids. H. GEORGE MANDEL,* PIERRE- 
Em. Carui6* anp Paut K. Situ. Dept. of 
Pharmacology, George Washington Univ. School 
of Medicine, Washington, D. C. 

It has been postulated that the carcinostatic 
action of 8-azaguanine is due to its ability to 
replace its analogue, guanine, in nucleic acids. In 
previous investigations it has been reported that 
guanine is incorporated into the internal organs, 
but not into the sarcoma of tumor-bearing mice. 
In the present work, in order to determine the 
pattern of incorporation of azaguanine, 8-azagua- 
nine-C'* was injected intraperitoneally 5 times 
at 12-hour intervals into mice bearing sarcoma 37. 
The nucleic acids of the tumors and livers were 
fractionated into the purine bases of RNA and 
DNA. After the addition of carrier azaguanine 
activity appeared in the azaguanine fraction of 
tumor and liver RNA while the DNA fractions 
were considerably lower in activity. Hydrolysis 
to the nucleotide stage with azaguanine carrier 
produced no active azaguanine, whereas subse- 
quent hydrolysis to the purines did, demonstrating 
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that the activity was not due to unabsorbed or 
free azaguanine. This suggests that azaguanine 
is not incorporated into the nucleic acids in the 
same manner as guanine, and is evidence that it 
does not act as a simple antimetabolite of guanine 
in nucleoprotein synthesis. 


798. Effect of protein depletion on concen. 
tration of nucleic acid and phospholipid in 
normal and degenerating peripheral nerve, 
W. A. MANNELL (introduced by R. J. Rossiter), 
Dept. of Biochemistry, Univ. of Western Ontario, 
London, Canada. 

In both normal and protein-depleted rats there 
was a significant negative correlation between 
a) the concentration of nucleic acid in the sciatic 
nerve and the weight of the animal and b) the 
concentration of phospholipid and the age of 
the animal. However, in nerves from either pro- 
tein-depleted rats, or from animals maintained 
at the same weight by restricting the intake of a 
diet containing adequate protein, the mean con- 
centration of nucleic acid was considerably less 
than that in nerves of control animals of the 
same weight, and did not differ significantly from 
that of controls of the same age. On the other 
hand, the mean concentration of phospholipid 
in the nerves of the protein-depleted or calorie- 
deficient animals was greater than that in nerves 
of controls of the same age, and did not differ 
significantly from that of controls of the same 
weight. The control groups received unrestricted 
quantities of a diet containing adequate protein. 
Despite changes in weight due to protein deple- 
tion or restricted calorie intake, the concentration 
of nucleic acid in a peripheral nerve would appear 
to be determined by the age of the animal (and 
not by the weight) and the concentration of 
phospholipid by the weight (and not by the age). 
In protein-depleted or calorie-deficient animals 
the changes that occur in the concentration of 
nucleic acid and phospholipid in nerves degenerat- 
ing after section (Proc. Soc. Exper. Biol. Med. 
80: 262, 1952) were determined by the age of the 
animal and not by the weight. 


799. Metabolism of ribonucleic acid in normal 
and _ bacteriophage-infected Escherichia 
coli. Lions, A. MANSON (introduced by |. 0. 
LampEN). Dept. of Microbiology, School of 3 edi- 
cine, Western Reserve Univ., Cleveland, Ohio 
The metabolism of ribonucleic acid (RN.\) of 
a glycine-less mutant of E. coli B has bee: in- 
vestigated during growth of the organism nd 
during infection with bacteriophage T4r. Gly«:ne- 
2-C™ incorporation into the purines of the i NA 
was used as an indicator of RNA metabo! sm. 
During growth of labelled, uninfected cells i. an 
unlabelled medium, no significant amount: of 
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radioactivity were lost from cellular RNA, even 
though the total RNA doubled. Also, when un- 
labelled, uninfected cells were grown in a medium 
containing glycine-2-C'4, the final specific activity 
of the adenylic and guanylic acids of the RNA was 
that which one would expect if radioactivity were 
incorporated only into the newly-synthesized 
RNA. Apparently the growing organism has the 
ability to synthesize but not to degrade intra- 
cellulir RNA, consequently there is no turnover. 
Likewise it appears that RNA could not be con- 
verted to DNA during growth. E. coli contain a 
ribonuclease which degrades the endogenous RNA 
to diulyzable fragments only after the cells are 
lysed by sonic vibration or phage. The enzyme is 
apparently not active in vivo. In confirmation of 
the work done by others, there was neither turn- 
over nor degradation of the RNA in the infected 
host during phage multiplication. Since the RNA 
of the uninfected, growing organism is not sub- 
ject to degradation, the inertness of the RNA 
during phage multiplication is a result of the fact 
that de novo synthesis of RNA has been prevented. 


800. Short-term carbon dioxide fixation into 
succinate by liver homogenates. LAWRENCE 
M. MARSHALL AND FELIX FRIEDBERG. Dept. of 
Biochemistry, Howard Univ. School of Medicine, 
Washington, D. C. 

Homogenates of liver from rats on a normal 
diet were incubated with NaHC'‘O; for time 
periods less than 20 minutes. Organic acids in- 
corporating the label were chromatographically 
isolated without the addition of carrier. Neither 
sarcosine nor formaldehyde stimulated the in- 
corporation of the label into succinate. Acetal- 
dehyde inhibited the incorporation. Although 
fumarate, oxalacetate and malate failed to stimu- 
late labelling of alpha-ketoglutarate and cis- 
aconitate, increased fixation of the isotope into 
the acids of the dicarboxylic acid cycle was ob- 
served. If inert succinate was added to the medium 
and the times for incubation were 2, 5 and 10 
minutes, 50 to 70% of the total activity of the 
extract was found in the isolated succinate. 
Alpha ketoglutarate, on addition to the medium, 
did not stimulate such labelling into succinate. 
The data suggest that in liver homogenates as 
in the liver of the intact animal (J. Biol. Chem. 
199: 783, 1952) the path of carbon. dioxide to 
succinate is not wholly dependent on that through 
alpha ketoglutarate or a reversed dicarboxylic 
acid cyele. 


801. Relationship of critical micelle concen- 
tration to inactivation of hyaluronidase by 
anionic detergents. Martin B. MatTHEews 
(introduced by ALBERT DorFMAN). Depts. of 
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Pediatrics and Biochemistry, Univ. of Chicago, 

Chicago, Ill. 

The inactivation of testicular hyaluronidase 
by an homologous series of sulfated, aliphatic 
alcohols has been studied. The concentrations at 
which the detergents produced equal rates of 
inactivation was determined and found to corre- 
late well with the critical micelle concentrations 
of the detergents. The inactivating effect of the 
detergents, which increased with time, was not 
reversed by dilution or precipitating agents. This 
behavior was not found for polyanionic com- 
pounds like heparin, which has been presumed to 
act competitively on the basis of structural simi- 
larity to the substrate (McCiean, D. J. Path. 
Bacteriology 54: 284, 1942). The action of other 
compounds (for example, b-a-tocopheryl phos- 
phate) was found to resemble that of the deter- 
gents and may be similarily interpreted on the 
basis of the micelle-forming properties possessed 
by molecules with a strongly hydrophilic group 
and a long hydrocarbon chain. (Supported by 
grants from the Helen Hay Whitney Foundation 
and the Chicago Heart Association.) 


802. Oxidation of ferritin sulfhydryl groups 
by liver extracts. ABRAHAM Mazur, GRETA 
SANDER* AND EPHRAIM SHorR.* Dept. of Medi- 
cine, Cornell Univ. Med. College and New York 
Hosp., New York City. 

Liver has been shown to convert the disulfide 
form of ferritin to the sulfhydryl state under 
anaerobic conditions. The form of ferritin result- 
ing from this reaction is biologically active as an 
antidiuretic agent and as a vasodepressor of the 
reactivity of the muscular vessels of the capillary 
bed as tested in the exteriorized rat mesoappendix 
by the response to topical epinephrine. Under 
aerobic conditions, liver slices oxidize sulfhydryl 
ferritin to the disulfide state with the loss of these 
biological properties. Aerobic incubation of liver 
slices in a Ringer-phosphate medium, pu 7.4, at 
37.5° yields a cell free solution which is very 
active in oxidizing ferritin sulfhydryl groups. 
The oxidation of ferritin sulfhydryl groups by 
this in vitro system is not affected by low oxygen 
tensions in contrast to liver slices which require 
aerobic conditions to accomplish this oxidation. 
On the other hand, the medium obtained by 
anaerobic incubation with liver slices is inactive 
as an oxidant of sulfhydryl ferritin. The system 
which is responsible for the oxidation is inacti- 
vated by heating at pu 7.4 at 100°C. for 20 minutes 
and by dialysis. Chemical properties of the system 
will be described. 


803. Behavior of amino acids and some deriva- 
tivesinsimultaneouscrossed-current ionog- 
raphy. H. J. McDonaLp anv M. C. URBIN 
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(introduced D. A. MacFapyen). Dept. of Bio- 
chemistry, Graduate School and Stritch School of 
Medicine, Loyola Univ., Chicago, Ill. 

The technique of ionography (J. Chem. Educ. 
29: 428, 1952) has heretofore been used exclusively 
by imposing a potential in one direction. The 
following technique was developed in which simul- 
taneous crossed-currents are used. Two glass 
plates (20 x 20 cm) are fitted about the edges with 
a rubber gasket, and then they are brought to- 
gether so as to form an enclosure. Within the 
enclosure is suspended a sheet of (E & D #613) 
filter paper (20 x 20 em) which has been immersed 
in a suitable buffer and allowed to drain on an 
absorbent paper. On each of the four sides of the 
glass there is placed a buffer vessel which is con- 
nected to the filter paper sheet by means of filter 
paper tabs (2.5 x 7.5 cm) which overlap the square 
sheets by about 1.5 cm. The four vessels are 
then connected to electrode vessels by means of 
agar salt-bridges. An equal potential is imposed 
in both directions at 90° to each other, so that 
migrants move at a 45° angle. A series of 12 amino 
acids (alanine, glycine, hydroxyproline, isoleucine, 
lucine, methionine, phenylalanine, proline, serine, 
tryptophane, tryosine, valine) and five dinitro- 
pheuyl amino acids (alanine, glycine, methionine, 
proline, tryptophane) were studied in this manner. 
For the amino acids, 0.01 n HCl; px 2.2 was used 
as the buffer, with a potential of 200 volts for 
3 hours. The dinitropheny] derivatives were run in 
veronal buffer pH 8.3 at 200 volts for 2 hours. 
When the movements of the amino acids or their 
derivatives were plotted against their respective 
molecular weights a linear relationship was noted. 


804. Utilization of substrates by Ehrlich’s 
mouse ascites carcinoma cells. RaLtpo W. 
McKee anp Knup K. Lonsperc-Ho.im.* Cancer 
Research Inst., New England Deaconess Hosp., 
and Dept. of Biological Chemistry, Harvard Med. 
School, Boston, Mass. 

By washing four times with an isotonic phos- 
phate-Lockes solution, employing light centrif- 
ugation (50 g for 5 minutes), the Ehrlich’s mouse 
ascites carcinoma cells can be sufficiently depleted 
of substrates to give a lowered oxygen utilization 
(‘endogenous’). Oxygen consumption of these 
washed tumor cells is stimulated above endog- 
enous by the addition of various substrates.' 
During the third hour of respiration p,t-lactate 
(17 mM) stimulates the endogenous oxygen con- 
sumption by 100%. At similar substrate concen- 
trations, L-glutamate stimulates about 130%; 
malate, succinate, a-ketoglutarate, oxalacetate 
and pyruvate stimulate 80 to 100%; and p,L- 
alanine, L-aspartate and acetate stimulate only 
20 to 30%. Lactate at all concentrations up to 
17 mm produced increments of stimulation; how- 
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ever, above 17 mm little further stimulation was 
produced. Glucose, at 1.4 mM _ concentration, 
stimulates oxygen consumption to a level slightly 
above that of lactate (17 mm); at 5.5 mo there is q 
marked inhibition during the first two hours 
followed by a partial release; and at 37 mm a 
stronger non-released inhibition, to a level well 
below endogenous. Studies on the mechanism of 
‘this inhibition are being reported (M. Brin, 
Federation Proc. 1953). Glucose is utilized by 
0.04 ml of tumor cells (17 X 10° cells) at a rate of 
about 1.0 mg/hour. p,t lactate on the other hand 
disappears at a rate of about 0.07 mg/hr (17 x 10 
cells). Differences in the metabolism of p(—) and 
L(+) lactate are considered by Brin, Jehl and 
McKee (read by title, Federation Proc. 1953). 


805. Incorporation of acetate into arachido- 
nate molecule. JAMES F. MraAp, GUNTHER 
STEINBERG* AND Davip R. Howron.* Atomic 
Energy Project, Univ. of California School of 
Medicine, Los Angeles. 

From the organs of rats fed carboxy-labeled 
acetate were isolated the fatty acid polybromides. 
Repeated recrystallization removed the activity 
from the so-called tetrabromide fraction whereas 
the ether- and benzene-insoluble polybromide 
fraction retained its activity with purification. 
The implication is that linoleic acid is not syn- 
thesized to any extent in the animal body whereas 
arachidonic is at least partially synthesized. This 
information is in agreement with a postulated 
synthesis of arachidonic acid from linoleic acid 
in the animal body by dehydrogenation of the 
latter accompanied by the addition of two carbon 
atoms from acetate. 


806. Fractionation of rat plasma proteins. 
Joun W. Ment anv ALAN KELTz.* Dept. of 
Biochemistry and Nutrition, Univ. of Southern 
California, Los Angeles. 

The application of Method 10 of Cohn et al. 
(J. Am. Chem. Soc. 72: 465, 1950) to rat plasma 
has been investigated. Precipitate I + II + III 
contains about 21% of the total protein, a negli- 
gible amount of albumin, and not more than 5% 
a-globulin. No modification was made at this step. 
Since a considerable loss of albumin occurs in 
the supernatant from Precipitate IV + V (Frac- 
tion VI), the alcohol concentration for this pre- 
cipitation Has been increased slightly, reducing 
the total protein in Fraction VI to about 1%, of 
the total. This is about 60% albumin and 40% 
a-globulin. The extraction of Precipitate IV -- V 
to obtain albumin by the original procedure g'ves 
a very impure albumin. Consequently, the ex- 
tracting solution has been modified by reducing 
the pH, adding zinc as well as barium and in- 
creasing the alcohol concentration. This yields 
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a Fraction V containing about 87% of the total 
albumin, and which is contaminated with about 
10% of a very homogeneous @-globulin, but con- 
tains little a-globulin. Studies of the further 
fractionation of this impure albumin will also be 
reported. 


807. Enzymatic acylation of amines. ALAN H. 
MenuLer, HERBERT TABOR AND Ear R. Stapt- 
MAN. Natl. Insts. of Health, Bethesda, Md. 
Lipmann and his collaborators have demon- 

strated the presence in liver of an enzyme which 

catalyzes the acetylation of certain amines in the 
presence of acetate, ATP and coenzyme A, or 
with acetyl phosphate, CoA and phosphotrans- 
acetylase. Lynen showed that naturally occurring 
acetyl CoA could participate stoichiometrically in 
the acetylation reaction. An enzyme which cata- 
lyzes the acetylation of histamine was found in 
extracts of acetone-dried pigeon liver and was 
partially purified. This preparation was found 
to attack both aromatic and aliphatic amines. 
An assay based on the differences between the 
spectra of free and acylated aromatic amines 
permitted a direct spectrophotometric means of 
following acetylations. p-Nitroaniline was used 
as substrate to permit measurements at wave- 
lengths free from interference by absorption of 
other components, even in crude extracts. Enzy- 
matically or chemically prepared acetyl CoA 
reacts stoichiometrically in this system. The 
enzyme requires reduced —SH groups, as shown 

by an inactivation in alkaline solutions and 100 

percent inhibition by 10-5 m p-chloromercuri- 

benzoate; both inactivations are reversed by 
sulfhydryl compounds. There is no effect of pH 

on the rate of acetylation from pH 6 to over 9. 

The enzyme is inhibited by free CoA, and more 

strongly by palmityl CoA. Butyryl CoA reacts 

with the enzyme at about 4% the rate of 
acetyl CoA. 


808. Conversion of a-keto analogue of cysteine 
to pyruvate and sulfur. ALTON MEISTER. 
Natl. Cancer Inst., Natl. Insts. of Health, Be- 
thesda Md. 

The a-keto analogue of cysteine (8-mercapto- 
pyruvic acid) may arise from cysteine by trans- 
amination or deamination. In experiments on 
transamination between glutamine and §-mer- 
captopyruvate, the only new amino acid formed 
was alanine. Further study revealed that 8-mer- 
captopyruvate was rapidly converted to pyruvate 
(identified by isolation as the 2,4-dinitrophenyl- 
hydrazone) by rat liver, other tissue preparations, 
and by several microorganisms. With liver homo- 
genates the conversion of mercaptopyruvate to 
pyruvate was considerably more rapid than that 
of cysteine (or cystine) to pyruvate, H.S, and 
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NH;. When studied with a purified rat liver 
system the reaction exhibited a pH optimum 
between 7.5 and 8.5. Sulfur, together with protein, 
precipitated rapidly in the course of the reaction, 
and only traces of H:S were formed. Analyses 
indicated that about 50% of the added mercapto- 
pyruvate was converted to equimolar quantities 
of pyruvate and sulfur. No sulfur or pyruvate was 
formed when mercaptopyruvate was treated with 
porphyrindine or with lactic dehydrogenase and 
reduced DPN prior to addition of enzyme. The 
reaction was inhibited by high concentrations of 
pyruvate or #-hydroxypyruvate; activation by 
pyridoxal or pyridoxamine phosphates was not 
demonstrated. The system responsible for this 
reaction was separated from that which catalyzes 
the cysteine desulfhydrase reaction. The present 
studies suggest an alternative pathway of cysteine 
catabolism. 


809. Uptake of labeled methionine by pitui- 
tary and mammary tissue of C;H mice. 
JAacKLYN B. MELCHOIR AND ARTHUR H. GoLp- 
KAMP (introduced by Irvine M. Kuotz). Dept. 
of Biochemistry, Graduate School and Stritch School 
of Medicine, Loyola Univ., Chicago, Ill. 

Female mice of the C;H strain, developed by 
Bittner, et al., have been shown to exhibit a high 
incidence of mammary tumors. Males of the same 
strain show a low incidence, unless estrogenic 
hormones are administered. Also, foster nursed 
females (TC3H) show a low incidence of tumors 
unless they are given the Bittner milk factor. 
This reports an attempt to relate these phe- 
nomena to the rate of incorporation of an amino 
acid in vitro by two tissues that are closely related 
to the development of the tumors. The uptake of 
the amino acid by pituitary tissue was approxi- 
mately the same per unit weight of tissue in the 
three groups (average incorporation of 0.32 micro- 
moles/gm/2 hours). This is in agreement with 
other data obtained for normal rats. However, 
a difference in the weights of the glands in the 3 
groups was observed, with the foster nursed con- 
trols showing a significantly larger gland. Calcu- 
lated in terms of micrograms/gm body weight, 
the pituitary weights are: C3H female, 7.4 + 
0.18; TC3H female, 8.1 + 0.16; C3H male, 5.4 + 
0.13. Thus it is apparent that the foster nursed 
controls on the average have more total activity 
of the enzymes involved in the labeling process. 
Measurements of the rate of uptake of the amino 
acid by normal tissue taken from the region where 
the tumors develop gave values falling within the 
same range for the three groups of animals (aver- 
age 0.16 micromoles/gm/2 hours). Preliminary 
studies with estrone indicate a stimulation of the 
protein labeling under carefully controlled con- 
ditions.‘ 
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810. Nucleic acids in individual nuclei of 
normal neoplastic tissues of the mouse: 
microabsorption and interferometric analy- 
sis. Ropert C. MELLORs, AND JOHN HiInKa.* 
Sloan-Kettering Inst., New York City. 

Normal and neoplastic tissues of the mouse are 
mechanically separated into a suspension of nuclei 
(some with remnants of cytoplasm), and the 
nuclei are rendered optically homogeneous by 
appropriate mounting media as shown by phase 
and interference microscopy. The total nucleic 
acid (NA) content of individual nuclei is deter- 
mined by ultraviolet microspectroscopy. The data 
are presented in terms of the frequency of oc- 
currerice of various quantities of total NA per 
nucleus expressed in pug (107? g). A sample of 
about 50-100 nuclei provides a continuous dis- 
tribution curve which has a most frequent, or 
modal, value of NA _ per nucleus, henceforth 
designated, Q, that is reasonably close to the 
arithmetic mean. Q for normal interphase cells of 
the mouse spleen, liver and subcutaneous fibro- 
blastic tissue is of the order of 6-8 wug. A com- 
parable value of Q occurs in interphase cells of 
Ak lymphatic leukemia, Patterson lymphosarcoma 
and Wagner osteogenic Sarcoma; and a_ sub- 
stantially greater value, namely, 12-16 yug, occurs 
in sarcoma 180, sarcoma Ma 387, Ehrlich ascites 
tumor, adenocarcinoma EO 771 and carcinoma 
1025. In favorable material, such as carcinoma 
1025, wherein the quantity of ribose nucleic acid 
(RNA) and protein in the nucleolus is measured 
by microabsorption and interference analysis, it 
is found that there is a very substantial increase 
in the nucleolar RNA and protein in tumor cells 
whose mitotic division is inhibited by nitrogen 
mustards. 


811. Studies on ergothioneine. DoNaLp B. 
MELVILLE, WILLIAM H. HorRNER* AND CHARLES 
C. Orxen.* Dept. of Biochemistry, Cornell Univ. 
Med. College, New York City. 

A chromatographic method for the separation 
of ergothioneine from interfering substances has 
been devised for use with a few ml of blood, and 
has been applied to a study of the origin of the 
ergothioneine of the red blood cell. The blood from 
Lobund germ-free chickens was examined and was 
found to contain ergothioneine in an amount com- 
parable to that found in control animals. Possible 
synthesis of ergothioneine by intestinal flora would 
therefore not appear to be a major factor in this 
species. Ergothioneine from the blood of a chicken 
which had received methionine labeled with C4 
in the methyl group was found to possess no 
detectable radioactivity. Rats which received C!4- 
labeled methionine or histidine yielded ergothio- 
neine which again was inactive. These results sug- 
gest that ergothioneine is not synthesized in the 
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tissues, and presumably has its origin in the diet. 
This is strengthened by the fact that rats which 
are fed purified diets do not maintain blood ergo. 
thioneine levels. That ergothioneine has a wider 
distribution in animal tissues than has previously 
been suspected is shown by the finding of appreci- 
able amounts of the compound in liver and kidney, 


812. Quantitative valine requirement of the 
weanling pig. E. T. Mertz, H. D. Jackson’ 
AND W. M. Begson.* Depts. of Agricultural 
Chemistry and Animal Husbandry, Purdue Univ., 
Lafayette, Ind. 

Weanling pigs and weanling rats require the 
same amino acids for growth (MERTz et. al. Arch. 
Biochem. Biophys. 38: 121, 1952). Quantitative 
amino acid requirements for swine, determined 
by growth experiments, have been reported for 
5 amino acids: isoleucine, lysine, methionine, 
threonine, and tryptophan. Valine quantitation 
experiments reported here utilized diets with a 
digestible protein equivalent of 11.2% (crude pro- 
tein, 12.8%). The diet containing the highest va- 
line level was composed of 88.0% corn, 6.4% of 
10 indispensable amino acids, 4.8% minerals, 0.5% 
liver extract, and 0.8% cerelose. Diammonium 
citrate nitrogen replaced part of the pL-valine 
nitrogen in the other diets. All diets contained 
10 mg terramycin-HCl and 10 ug crystalline 
Bi2/lb. In a preliminary test the diets were forti- 
fied with vitamins and fed ad libitum to weanling 
rats. The rats grew well on the better balanced 
diets and had a valine requirement of 0.6% of 
the ration (0.69% of a moisture-free ration). This 
compares favorably with the value of 0.7% re- 
ported by Rose et. al. (J. Biol. Chem. 181: 307, 
1949) in studies with mixtures of purified amino 
acids. For the swine experiments 15 male pigs 
(3/lot) were used. They averaged 28.1 Ib at the 
start of the 35-day experiment. Rations were fed 
ad libitum and vitamin supplements were supplied 
daily. The u-valine level in the ration and average 
daily gain per pig were as follows: 0.3%, 0.67 |b; 
0.4%, 0.99 lb; 0.5%, 1.0 lb; 0.6%, 1.0 lb; 0.7% 
1.0 lb. Assuming b-valine is inactive, these experi- 
ments indicate that the L-valine requirement of 
the weanling pig is 0.4% of the ration (0.46% of a 
moisture-free ration). This level is equivalent to 
3.6% of the digestible protein. Curtin «/ al. 
(Federation Proc. 11: 439, 1952), using t'ssue 
analysis data, calculated the valine require: ent 
of the weanling pig to be 3.9% of the dietary pro- 
tein. 


813. Enzymatic hydroxamic acid forma'ion 
from aspartic acid. ALEx Miuuer* ani H. 
Waetscu. New York State Psychiatric Insti: ute, 
New York, N. Y. 

In our studies in extracts of Proteus vulgar:s of 
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aspartotransferase, which catalyzes the formation 
of aspartohydroxamic acid (AHA) from aspar- 
agine snd hydroxylamine, production of a hydrox- 
amie »cid (AHA) from asparagine and hydroxyl- 
amine, production of a hydroxamic acid was noted 
when :spartie acid was used in lieu of asparagine. 
In a representative experiment, 125 um of L-as- 
partic acid and 500 wm of hydroxylamine were 
incubited at pH 5.2 with a partially purified Pro- 
teus extract containing 1 mg protein in a total 
volume of 2 ml. After 2 hours incubation, color 
densities in the FeCl; reaction were obtained which 
corresponded to the production of 4 um of AHA. 
Equilibrium was reached after 15 hours at which 
time color equivalent to 10 um AHA was found. 
In a large scale experiment a hydroxamic acid 
was isolated which upon benzoylation gave a di- 
benzoyl derivative which was indistinguishable 
from that formed from synthetic AHA. Between 
90 and 95% of the calculated amount of unreacted 
aspartic acid was recovered by isolation. The 
enzymatic formation of the hydroxamic acid pro- 
ceeded under strictly anaerobic conditions, in the 
presence of 10~* m fluoride, and was not influenced 
by the presence of a variety of metals and of 
co-factors. D-aspartic, a- and B-alanine were not 
utilized in this reaction. Under the experimental 
conditons employed, no aspartase activity was 
observed. The enzyme which formed hydroxamic 
acid from aspartic acid could be separated from 
aspartotransferase activity. 


814. Effect of ethylenimine derivatives on 
oxidation of choline and formaldehyde. 
ZeumMaA Miuuer. Children’s Cancer Research 
Fndn., Children’s Med. Center, and Dept. of 
Pathology, Harvard Med. School, Boston, Mass. 
The unusual sensitivity of liver choline oxidase 

to nitrogen mustards was first demonstrated by 

Barron, Bartlett and Miller (J. Exper. Med. 87: 

489, 1948). This suggested a study of choline oxi- 

dase inhibition by other compounds which also 

possess the ethylenimine structure and radio- 
mimetic properties. Because of its possible rela- 
tion to methylation processes, the effect on for- 
maldehyde oxidation has also been investigated. 

The compounds studied include methyl] bis(beta- 

chlorethyl)amine hydrochloride (MBA), which 

hydrolyzes to yield the ethylenimine structure; 

N-(3-oxapentamethylene)-N, N’-diethylene phos- 

Phoramide (compound #3173) and octyl-N, N’- 

diet!:ylene diamidophosphate (compound #3174), 

which possess two ethylenimine groupings; N, N’- 

NX” triethylene phosphoramide (TEPA) and 2,4,6- 

tris(ethylenimino)-s-triazine (TEM), with three 

ethy'enimine groupings. The enzyme source was 
4Washed rat liver homogenate obtained from adult 

Hiss vw rats. MBA was found to inhibit the oxida- 

tion of choline and formaldehyde to almost exactly 
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the same degree, 29 and 26% at 10-° m, and 93 
and 85% at 10-4 m. The compounds TEM, TEPA 
and #3173 had no effect on either enzyme system 
at concentrations as high as 10-? m. Compound 
#3174 inhibits both enzymes approximately 50% 
at 10-* m, and considerably more at 10-2 m. Nitro- 
gen mustards possess a quaternary nitrogen atom 
in the ethylenimine structure. It is likely that the 
other compounds included in this study are char- 
acterized by tertiary nitrogen atoms. The marked 
effects produced by MBA suggest that the inhi- 
bition of choline and formaldehyde oxidation may 
require a quaternary nitrogen in the ethylenimine 
structure. 


815. Influence of adrenal steroids on tissue 
metabolism in vitro. ZELMA MILLER. Chil- 
dren’s Cancer Research Fndn., Children’s Med. 
Center, and Dept. of Pathology, Harvard Med. 
School, Boston, Mass. 

Previous reports have indicated that a commer- 
cial adrenal extract (Upjohn’s Lipo-Adrenal Cor- 
tex in Cottonseed Oil) has marked lymphocytoly- 
tic action in vitro (ScHrEK, Endocrinology 45: 
317, 1949; HEcHTER AND JOHNSON, ibid 45: 351, 
1949; FELDMAN, ibid. 46: 552, 1950). In the hope of 
correlating cytolytic activity with enzymatic ef- 
fects, the influence of this preparation on the 
metabolism of lymphoid and other rat tissues has 
been investigated. Slices and intact cells have 
been employed. A marked increase in aerobic 
glycolysis, as much as several hundred per cent, 
has been observed in tissues characterized by low 
aerobic glycolysis, e.g., thymus, liver, kidney, 
brain, diaphragm. The aerobic glycolysis of tis- 
sues which normally show more elevated values, 
such as tumor, spleen and testis is affected less 
or not at all. This increase in aerobic glycolysis is 
observed with concentrations of adrenal extract 
which do not affect oxygen uptake. Compound F, 
but not cortisone, also increases aerobic glycoly- 
sis. However, too little compound F is present in 
the adrenal extract to account for all its activity. 
The increased glycolysis is demonstrable only 
with intact cells, and is not found in homogenates 
or extracts of brain and thymus. Furthermore, the 
activity of hexokinase, the rate of aerobic phos- 
phorylation, and the hydrolysis of adenosine tri- 
phosphate and diphosphopyridine nucleotide are 
not affected. An increase in the NaCl content of 
the medium also stimulates the aerobic glycolysis 
of thymus cells. This value is not further stimu- 
lated by the adrenal extract. Similar experiments 
will be reported for other tissues. 


816. Nucleic acid molecular bioheterogeneity. 
Kivie Mo.LpAve* AND CHARLES HEIDELBERGER. 
McArdle Memorial Lab., Univ. of Wisconsin, 
Madison. 
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As a continuation of studies (Federation Proc. 
11: 300, 1951), which demonstrated intracellular 
heterogeneity of nucleic acid biosynthesis, ex- 
tension to the molecular level became desirable. 
Accordingly, the methods of Chargaff (J. Biol. 
Chem. 187: 1, 1950; 195: 49, 1952; Biochim and 
Biophys. Acta 7: 396, 1951) were extended to DNA 
and the RNA’s from cell fractions of rat liver. 
These samples were incubated in a dialysis bag 
with ribo- or desoxyribonuclease or with acid or 
alkali, and the dialysates at various times were 
sampled and hydrolyzed. The undialyzed ‘cores,’ 
obtained after 18 hours incubation and amount- 
ing approximately to 50% in DNA and 20% in 
RNA, were also hydrolyzed. No inorganic phos- 
phorus could be detected before hydrolysis. In 
the early RNA dialysate samples from the nuclear 
and supernatant fractions the per cent of guanine 
obtained was considerably greater than adenine. 
In the mitochondrial fraction the opposite was 
true, and in the microsomes the per cents were 
equivalent. Other dissimilarities were observed, 
suggesting structural differences among the RNA’s 
associated with the various cell fractions. The 
DNA was stable to base, and acid liberated dialy- 
sable purines, but not phosphorus or desoxyribose. 
Methods have been developed, involving chroma- 
tography on cation exchange resins, charcoal, and 
paper, for the isolation of purine phosphorus, 


pyrimidine phosphorus and the individual purines 
and pyrimidines free from contaminants. These 
results have made possible the simultaneous ad- 
ministration of P® glycine-2-C™, and orotic acid- 
6-C to rats in order to study the intramolecular 
heterogeneity of nucleic acid biosynthesis. 


817. Energy-yielding reactions in muscular 
contraction. W. F. H. M. Mommarrts. Dept. 
of Biochemistry, Duke Univ. School of Medicine, 
Durham, N. C. 

Experiments have been undertaken to estab- 
lish the sequence of chemical reactions in a single 
contraction of striated muscle. Experimental 
difficulties have as yet precluded a complete res- 
olution of the different metabolic phases, but the 
results indicate that a splitting of adenosine tri- 
phosphate (ATP) into diphosphate occurs early 
in the contraction phase of a single twitch, whereas 
breakdown of phosphocreatine is demonstrable in 
a later phase of activity. Thus, it is found that 
both ATP and Phosphocreatine are involved in 
single elementary events, and that the break- 
down of the nucleotide preceeds that of the phos- 
phagen. Quantitatively, it was found that the 
amounts of ATP or phosphagen broken down in 
one twitch are of the same order of magnitude as 
the quantity computed from physiological data, 
viz. 0.5 micromoles/gram tissue; this is also the 
amount of ATP broken down in the polymerisa- 
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tion of the actin of one gram tissue, but no demon. 
stration of the occurrence of this reaction in vivo 
has been brought. Nor has any new information 
become available regarding the role of myosin in 
these processes. 


818. Changes in tissue levels of ascorbic, de- 
hydroascorbic and diketogulonic acids in 
the rat exposed to cold. Mary MILLs Monier, 
Seymour Byer AnD Rostyn J. WEIss (intro- 
duced by Joseru H. Roe). Dept. of Biochemistry, 
George Washington Univ. School of Medicine, 
Weshington, D.C. 

In an attempt to establish which tissue is re- 
sponsible for the increased excretion of ascorbic 
acid (AsA), dehydroascorbic acid (DHA) and 
diketogulonie acid (DKA) in the urine of rats 
placed in an environmental temperature of 0°C, 
the following experiments were carried out. Nor- 
mal adult albino rats were maintained at 0° for 
72 and 96 hours. At the end of this period they were 
sacrificed; the tissues to be examined were re- 
moved immediately and placed in stannous chlo- 
ride-metaphosphoric acid solution. These tissues 
were analyzed for AsA, DHA and DKA, and the 
values obtained were compared to those from con- 
trol animals kept at 21°. No significant changes 
in the levels of these three compounds in the kid- 
ney or adrenal tissue of the animals kept at 0° 
were observed. The livers of these experimental 
animals showed a significant increase in DHA, 
and a decrease in the level of AsA from that of 
the controls. Experiments with tissue slices were 
also carried out; the changes in AsA, DHA and 
DKA were observed and will be discussed. 


819. Fat absorption after oral administration 
of a dioleyl-deuteriostearin and glycerol- 
C4, MarGarReT G. MOREHOUSE AND WLADIMIR 
Sxipski.* Dept. of Biochemistry and Nutrition 
Univ. of Southern California School of Medicine. 
Los Angeles. 

The incorporation of glycerol-C" into the lipid 
fractions of the rat during the digestion and ab- 
sorption of a dioleyl-deuteriostearin has been 
studied. Female rats weighing 175 + 15 gm were 
fasted 48 hours, fed 0.45 gm of the fat followed by 
glycerol-C", in molecular proportions and divided 
doses, 1 and 2 hours later. The animals were scri- 
ficed at the end of 3 hours and similar lipid 'rac- 
tions separated as in earlier studies (MOREHOUSE 
AND THompson, Federation Proc. 11: 262, 152): 
The latter studies have indicated some breakdown 
of the lipid material in the digestive tract with 
possible recombination during absorption toge: her 
with the possibility of a considerable portion pene- 
trating the intestinal wall as unchanged neutral 
fat. The present investigation, involving ‘wo 
labeled components, was designed to gain further 
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information on the extent of occurrence of these 
processes. The fatty acids from the absorbed lipids 
have been found to contain only traces of C'. 
Radioactivity found in the lipid fractions thus 
must be due to incorporation of the tagged gly- 
cerol into the lipid. Comparisons of the amounts 
of C and deuterium in the various fractions will 
be made with interpretations which may be made 
as to the amount of breakdown and resynthesis 
which may have occurred under the conditions 
studied. (Supported by grants from Swift and Co. 
and the USPHS.) 


§20. Prosthetic groups of hemoproteins. Mar- 
TIN Morrison* aND EtmerR Storz. Dept. of 
Biochemistry, Univ. of Rochester School of Med- 
icine and Dentistry, Rochester, N. Y. 

In the course of an investigation of the pros- 
thetic groups of cytochromes a and a;, a chromato- 
graphic procedure capable of separating iron 
porphyrin compounds was developed. This pro- 
cedure was not only capable of separating pro- 
tohaem from ‘haem a’, but also separated at least 
two ‘haem a’ compounds. Using as starting ma- 
terial either washed heart muscle brei or a cyto- 
chrome oxidase preparation free of all cytochromes 
except cytochromes a and a;, the two ‘haem a’ 
fractions could be obtained. The visible and soret 
spectra of these two fractions are very similar; 
however, the infra red spectra clearly distinguishes 
the two compounds. A cytochrome oxidase prepa- 
ration, the spectra of which indicated that it was 
free of all hemoproteins except the cytochromes 
a and a3, was made into an inactive acetone dry 
powder and used as a starting material. The pros- 
thetic group was then cleaved from the protein 
by an acid acetone extraction procedure. A kinetic 
study of the rate of extraction of haem compounds 
clearly indicated that two different linkages exist 
between the prosthetic groups and the protein 
moieties of the cytochromes a and a;. When the 
total ether-soluble haem compounds extracted 
from heart muscle are subjected to chromato- 
graphic analysis, at least three haem compounds 
which are neither protohaem nor ‘haem a’ can 
be separated. The nature of these haem com- 
pounds has been investigated. 


821. Incorporation of glycine-2-C" and orotic- 
6-C“ acid by surviving uterine segments. 
GeRaLp C. MUELLER AND AILENE HERRANEN*. 
McArdle Memorial Lab., Univ. of Wisconsin Med. 
School, Madison. 

Uterine segments, removed from ovariectomized 
rats 6 hours after a single administration of 
a-estradiol, incorporated radioactive glycine, tryp- 
tophan, and lysine 75-100% faster than control 
tissue during a 2-hour incubation period in vitro. 
The incorporation of orotic acid, however, was 
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not influenced by this preliminary estrogen treat- 
ment. The extension of these studies to rats 
treated with aminopterin demonstrated that the 
incorporation of orotic acid was only slightly de- 
pressed in both control and estrogen activated 
uteri. With severe aminopterin toxicity the stimu- 
lating action of a-estradiol on glycine incorpora- 
tion was still observed although the response was 
decreased to approximately 50% of the control 
value. Data will be presented on the relationship 
of estrogenic action to the stimulation of protein 
and nucleic acid synthesis. 


822. Biological assay of calcium-mobilizing 
hormone (CMH) based on maintenance of 
serum calcium in parathyroidectomized 
rats. Paut L. Munson, ALEXANDER D. Kenny* 
AND Oscak A. IsEr1.* Biological Research Labs., 
Harvard School of Dental Medicine, Boston, Mass. 
A new method of biological assay for CMH 

utilizes 50-60 day-old male Holtzman rats which 
are parathyroidectomized by cauterization after 
4 days on a diet low in calcium. Blood for calcium 
analysis is drawn by cardiac puncture 6 hours 
later. The serum calcium of untreated rats falls 
to about 5 mg %, while subcutaneous administra- 
tion of 5 to 20 usp units of parathyroid extract/100 
gm body weight immediately following the opera- 
tion prevents this fall in proportion to the loga- 
rithm of the dose. The new method has proved to 
be useful in the assay of extracts and fractions of 
bovine parathyroid tissue which are under study 
in a program directed toward purification of CMH. 
(A collateral investigation has supported the hy- 
pothesis that CMH is distinct from the constituent 
of commercial extract which stimulates urinary 
excretion of phosphorus.) Preliminary results in- 
dicate that continuous intravenous infusion of 
test solutions may increase the sensitivity of the 
rats sufficiently to permit detection of much 
smaller concentrations of CMH, such as may be 
expected in rat blood. 


823. Influence of dietary choline and methi- 
onine on citrovorum factor activity of rat 
liver autolysates. Marie K. Murpuy aNnp 
Kuavus Scuwarkz (introduced by Otar MIcKEL- 
sEN). Nail. Insts. of Health, Bethesda, Md. 

In rat liver autolysates prepared by incubation 
at pH 8.0 under toluene at 37° for 20 hours almost 
the entire ‘folic acid group’ activity, as measured 
with Streptococcus faecalis SLR, can be detected 
as ‘citrovorum factor’ (CF), assayed with Leu- 
conostoc citrovorum (K. Scuwarz, Federation 
Proc. 10: 394, 1951). Liver autolysates from ani- 
mals reared on a purified, choline free diet with 
10% casein and 0.2 mg % folic acid showed no 
significant change in this respect. However, the 
amounts of CF or of ‘folic acid group’ activity 
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detectable with these assays were considerably 
lower (.53 y/gm fresh liver, 4.3 y average/liver) 
than in choline supplemented controls (1.12 y/gm, 
6 y total) or in controls on a choline free 20% 
casein diet (3.4 y/gm, 34.2 y total). Pair feeding 
revealed that this effect of choline or of casein 
was not related to growth rate or to diet intake. 
Parallelism was apparent between the degree of 
fatty infiltration of the liver and the depression 
of measurable CF activity. When added to the 
10% casein diet, 400 mg % pL-methionine was more 
effective than 50 mg % choline chloride in main- 
taining the CF levels. Homocystine was less ac- 
tive. Addition of 1% glycine or 1% sodium for- 
mate to the 10% casein diet depressed the levels 
of CF and of ‘folic acid group’ activity consid- 
erably. Various possible interpretations of these 
results will be discussed. 


824. Production of nitrogen from nitrite by 
cell-free extracts of Pseudomonas stutzeri 
and Bacillus subtilis. Vicror A. NaJJAR AND 
M. B. Auuen.* Johns Hopkins Med. School, 
Baltimore, Md., and Hopkins Marine Station of 
Stanford Uni., Pacific Grove, Calif. 

Nitrite is converted to nitrogen by extracts of 
Ps. stutzeri prepared by grinding with alumina, 
extracting with water, and centrifuging at 2140 g 
for 15 minutes, and by lysozyme lysates of a ther- 
mophilicd enitrifying B. subtilis strain. About 4% 
of the gas formed by the subtilis lysates is N.O; 
pseudomonas extracts form only Ne. Active ex- 
tracts have been prepared from cells grown in 
0.38% Difco yeast extract, 0.5% KNO; and har- 
vested during the logarithmic phase of growth. 
The pseudomonad is grown at 25°C, the spore- 
former at 55°C. Denitrifying activity is measured 
at 30° in a nitrogen atmosphere in the Warburg 
apparatus. The extract is mixed with phosphate 
buffer and a suitable hydrogen donor such as lac- 
tate, malate, or yeast extract, and nitrite is tipped 
in. The optimum pu is 6.5-7.0. If the extract is 
separated into a soluble and a particulate frac- 
tion by centrifugation at 15,000 g, the washed 
particles have no nitrogen-producing activity, 
the supernatant liquid produces gas for a few 
minutes only, but the combination of the two is 
active for hours. With both organisms, the ac- 
tivity of the extracts is much less than that of the 
intact cells and decreases markedly on dilution. 
(Supported by a research grant from the National 
Institutes of Health, Public Health Service.) 


825. Relationship between iron content, color 
density, percentage of red cells and oxygen- 
combining capacity in the blood of normal 
adults and infants. SaMUEL NATELSON AND 
CaroL MENNING.* Dept. of Biochemistry, Rock- 
ford Memorial Hosp., Rockford, Ill. 
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With certain types of anemia evidence has been 
presented, by others, demonstrating the existence 
of a hemoglobin in the blood with an abnormal 
electrophoretic mobility. It was our purpose to 
study the normal relationships, existing in human 
blood, between the oxygen-combining capacity 
and certain determinations which are related to 
its hemoglobin content. This would serve as a 
background for comparing the oxygen carrying 
capacity of the blood with its apparent hemoglobin 
content. It was important to establish this rela- 
tionship in the newborn infant because certain 
premature and full term infants are born with a 
tendency towards anoxia, in spite of the admin- 
istration of large amounts of oxygen and in spite 
of essentially normal findings in the condition of 
the lungs and other organs at autopsy. It is con- 
ceivable that some of these infants may be born 
with a high percentage of an abnormal hemoglobin 
which has the proper color density and iron con- 
tent but cannot hold and transport adequate 
amounts of oxygen. Determinations were carried 
out on the blood of 16 adults and 16 newborns for 
iron content, oxygen holding capacity, color den- 
sity and hematocrit value. These determinations 
were carried out on fingertip blood and procedures 
will be described for their determination and the 
results obtained. 


826. Biological properties of ferrichrome. J.B. 
NEILANDS (introduced by F. H. Carpenter). 
Dept. of Biochemistry, Univ. of California, Berke- 
ley. 

The isolation of ferrichrome from the smut 
fungus Ustilago sphaerogena has been reported 
earlier (NEILANDS, J. Am. Chem. Soc. 74: 4846, 
1952). Solutions of ferrichrome are reduced with 
sodium hydrosulfite and on shaking in air the 
color is restored. The oxidation-reduction po- 
tential of this reaction was estimated to be con- 
siderably lower than that of cytochrome c. Al- 
though ferrichrome has the general properties of 
a coenzyme it has so far not been possible to as- 
sign a definite co-enzymatic role to the com- 
pound. Since cyanide stabilizes the reduced form 
so that it is no longer autoxidizable, it has been 
possible to devise a spectrophotometric assa; for 
ferrichrome. The method was used to show that a 
considerable fraction of the total ferrichrume 
content of U. sphaerogena is released by mec!ian- 
ical disruption of the cells, i.e., by carborundum 
grinding. The cyanide reaction is also suitable for 
studying the distribution of ferrichrome in nati're. 
Ferrichrome replaces, at about a 500-fold lower 
concentration, the growth requirement for hein 
exhibited by Pilobolus fungus (Pace, Am. J. 
Botany, in press). Iron-free ferrichrome, prep? "ed 
with the aid of the chelating reagent thenoy]'ri- 
fluoroacetone, appears to be active in the P:/o- 
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bolus growth tests. The acid hydrolysate is in- 
active. 


827. Effects of carboxypeptidase on _ the 
chymotrypsin system. Hans NEURATH AND 
Jutes A. GuapNER.* Dept. of Biochemistry, 
Univ. of Washington, Seattle. 

When crystalline carboxypeptidase is allowed 
to act on crystallized chymotrypsinogen, free of 
adventitious amino acids, peptides or active endo- 
peptidases, no hydrolysis whatsoever occurs. How- 
ever, carboxypeptidase liberates under similar 
experimental conditions (pH 7.8, 25°, substrate/ 
enzyme mole ratio 30/1) from crystallized, di- 
isopropylfluorophosphate (DFP) inactivated 
a-chymotrypsin several amino acids; leucine and 
tyrosine appear most rapidly, each maximally 
in a 1:1 mole ratio with respect to DFP-a-chy- 
motrypsin. Other amino acids, appearing more 
slowly and in much smaller quantities, include 
threonine, glycine, serine and lysine (traces). 
Paper and column chromatography were used to 
identify the liberated amino acids in relation to 
time of hydrolysis. Considerations of the experi- 
mental data in conjunction with the known sub- 
strate specificities of the enzymes involved in 
activation of chymotrypsinogen lead to the con- 
clusion that during activation cyclic polypeptide 
chain(s) of chymotrypsinogen are opened so as to 
yield a) two open polypeptide chains of a-chy- 
motrypsin, containing leucine and tyrosine as 
C-terminal groups; and b) a basic peptide, split 
from the carboxyl end of an intermediary form. 
Chromatographic evidence of the peptide, con- 
taining among others lysine and arginine as con- 
stituents, has been obtained. Experimental data 
on the hydrolysis of DFP-8 and DFP-y-chymo- 
trypsins will also be presented. 


828. Age as a factor in sodium and potassium 
concentrations of stimulated and unstimu- 
lated mixed human saliva. WILLIAM NIEDER- 
MEIER (introduced by Emmett B. CARMICHAEL). 
Dept. of Biochemistry, Univ. of Alabama, and 
Northwestern Univ. Studies in Nutrition and 
Metabolism at the Hillman Hosp., Birmingham. 
Sodium and potassium concentrations of un- 

stimulated and paraffin-stimulated saliva were 

determined in 200 normal individuals grouped 

according to age as follows: 5-19, 20-29, 30-39, 

40-49, and 50-59 years. One specimen of unstimu- 

lated saliva (1.5 ce) and 7 specimens of stimulated 

Saliva were collected from each individual. The 

period of stimulation was 16 consecutive minutes, 

Specimens being collected in the following se- 

quence: two 1-minute specimens, three 2-minute 

specimens, and two 4-minute specimens. Through- 
out the 16-minute period of stimulation the con- 
centration of sodium was consistently higher than 
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that in unstimulated saliva. A maximum concen- 
tration of sodium was observed in the second 
stimulated specimen. The sodium level gradually 
decreased during the remainder of the period of 
stimulation. Stimulated saliva usually had a lower 
potassium concentration than unstimulated sa- 
liva. In unstimulated saliva both sodium and 
potassium concentrations increased with age. In 
stimulated saliva the sodium concentration de- 
creased from a mean of 90 mg % in group 1 to 60 
mg % in group 5 in the second stimulated speci- 
men. Potassium remained essentially unchanged. 
In all age groups the rate of flow was greatest dur- 
ing the first minute of stimulation. No consistent 
variation was noted between age and the rate of 
flow of either stimulated or unstimulated saliva. 
It was noted also that, in general, the greater the 
rate of flow, the higher the sodium concentration. 


829. Adrenal glycogen of albino rat in various 
conditions. Nancy LEE Nosie* anp Evan- 
GELINE PAPAGEORGE. Dept. of Biochemistry, 
School of Medicine, Emory Univ., Ga. 
Determination of adrenal glycogen in young, 

adult, male, albino rats was made by colorimetric 

application of the anthrone reaction following 
alcoholic precipitation from a KOH digest. The 

8- to 48-hour-fasted rat has 175 to 200 mg of gly- 

cogen/100 gm of fresh adrenal. The adrenal gly- 

cogen of the non-fasted rat or of the fasted animal 
given glucose or fructose averages approximately 

100 mg %. Injection of epinephrine or of ACTH 

3 hours: before sacrifice, exposure to cold for the 

3 terminal fasting hours, or traumatic injury dur- 

ing the last 0.5 to 1.5 hours lowered adrenal gly- 

cogen in the 24-hour-fasted animal to almost the 
non-fasting level. Intraperitoneal injection of 

0.2 u of insulin/100 gm animal 3 hours before sacri- 

fice of the 24-hour-fasted rat decreased adrenal 

glycogen concentration to about 30% of the 24- 

hour-fasting value. Simultaneous administration 

of glucose and insulin gave values like those in the 
fed or non-fasted animal. 70% of the decrease in 
total adrenal glycogen from the fasting level ob- 
served after feeding, injection of epinephrine or 
injection of insulin was due to a fall in the tri- 
chloracetic acid-soluble fraction. The response in 
alteration of adrenal glycogen appears to be re- 
lated to adrenocortical activity. (Carried out 
during Miss Noble’s tenure of a U. S. Public 
Health Pre-doctorate Research Fellowship from 
the National Cancer Institute). 
é 


830. Inhibition of cholesterol absorption by 
structural analogs. JERRE L. NOLAND (intro- 
duced by D. B. Dri). Chemical Corps Med. 
Labs., Army Chemical Center, Md. 

The specificity of the requirement for cholesterol 
by insects was studied by feeding cholesterol deriv - 
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atives, in synthetic diets, to the German cock- 
roach. Only those sterols having a free or esterified 
hydroxy] group could be utilized. Some of the non- 
utilizable compounds, which were non-toxic when 
fed alone, were found to inhibit the growth of 
cockroaches fed cholesterol. These were, in de- 
creasing order of activity, cholesteryl chloride, 
thiocholesterol, cholesteryl methoxide and cho- 
lesterylamine. Balance studies revealed that the 
inhibitory effect was due to interference with 
cholesterol absorption. In view of these results, 
the effect of cholesteryl chloride upon the absorp- 
tion of cholesterol by mammals was investigated. 
Two groups of rabbits were fed 0.3% cholesterol; 
one of the groups received, in addition, 1% dietary 
cholesteryl chloride. Data on food consumption, 
serum cholesterol levels and cholesterol excretion 
were recorded for a period of 4 months. It was 
found that the rabbits fed cholesteryl chloride 
excreted a higher percentage of ingested cho- 
lesterol, and their serum cholesterol levels re- 
mained consistently below that of pair-fed con- 
trols receiving cholesterol alone. It is concluded 
that the mechanism of cholesterol absorption in 
insects and mammals is similar, in that it involves 
the participation of an intestinal cholesterol es- 
terase (SWELL, Byron AND TREADWELL, J. Biol. 
Chem. 186: 543, 1950) which is inhibited by cho- 
lesterol analogs added to the diet. 


831. Interrelationships of fecal, body, and 
dietary fats. LeEonarp N. Norcia* anp WAL- 
TER O. LUNDBERG. Dept. of Physiological Chem- 
istry and the Hormel Inst., Univ. of Minnesota, 
Austin. 

Synthetic simple triglycerides have been used 
in a study on rats to determine the effect of the 
composition of fat in the diet on the composition 
of excreted fat and body fats. Fecal fats obtained 
from rats on fat-free or triolein diets were similar 
in quantity and composition. With tripalmitin or 
tripalmitin-trilinolein diets, the fecal excretion of 
individual fat acids not present in the diet was not 
greatly different in quantity from that on fat- 
free diets. The ratios of saturated to monoethenoic 
acids of fecal fats from rats on a fat-free diet were 
the same, irrespective of whether such animals 
had been conditioned on tripalmitin or olive oil; 
the ratios for the body fats, however, differed with 
conditioning. Tripalmitin conditioning with a diet 
deficient in essential fat acids gave the following 
effects in the body fats: a depletion of fat reserves, 
a decrease of iodine value, a depletion of di- 
ethenoic and tetraethenoic acids, and an increase 
in the ratio of monoethenoic to saturated acids of 
liver, pooled organs, and hams. The relative in- 
crease in monoethenoic acids in such experiments 
appears to be correlated to the amount of dietary 
choline. The digestibility of tripalmitin was found 
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to be increased following conditioning on tri. 
palmitin. 


832. Transfer of ions between plasma and cere. 
brospinal fluid. NorRMAN 8S. OLSEN ANp Gut. 
FoRD G. Rupowpu.* Research and Radivisotope 
Labs., Veteran’s Admin. Hosp., and Dept. of 
Biochemistry, Vanderbilt Univ. Nashville., Tenn, 
In a study of the hemato-encephalic barrier the 

movements of sodium and potassium ions have 
been investigated in dogs. In one group of experi- 
ments, plasma, spinal and ocular fluids were seri- 
ally sampled after either intravenous or intra- 
cisternal injection of physiological amounts of 
Na*‘ or K*. In a second group, the animals were 
killed at selected times after the administration 
of the labelled ions by either route, and plasma, 
spinal and ocular fluids were taken as well as mus- 
cle and various regional samples of brain tissue. 
By either route of injection the radioactivity ap- 
peared in the contralateral fluid as early as 2 
minutes after administration. The uptake of so- 
dium by the spinal fluid after intravenous dosage 
was much slower than its uptake by plasma after 
intracisternal injection. However, the uptakes of 
potassium by the spinal fluid and the plasma were 
approximately equal in both directions and equi- 
librium occurred much earlier than with sodium. 
Hypotheses may be formulated as to the site and 
mode of cerebrospinal fluid formation from the 
total ion concentrations, the extracellular and 
intracellular ion partitions, and ratio of specific 
activities of brain tissues to plasma or spinal 
fluid. 


833. Changes in coenzyme A content and pyru- 
vate metabolism of liver in dietary hepatic 
necrosis in rats. Rospert E. Oxson, Dept. of 
Biochemistry and Nutrition, Graduate School of 
Public Health, Univ. of Pittsburgh, Pittsburgh, 
Pa. 

Weanling rats were fed diets low in sulphur 
amino acids and vitamin E in order to produce the 
massive hepatic necrosis described by Himsworth 
and Glynn (Bioch. J. 39: 267, 1945). Within 5-7 
weeks 75-90% of the rats on the basal diet de- 
veloped typical hepatic lesions which could be 
prevented by a-tocopherol (Scuwarz, K., Zeit. 
physiol. chem. 281: 101, 1944), methionine, but not 
entirely by cystine in the absence of vitamin E. 
At the time of the first deaths among the de'icient 
rats, groups of animals were taken from both de- 
ficient and supplemented groups for determi) ation 
of the enzymic titres of pyruvic oxidase, ‘rans- 
aminase and succinoxidase in liver homoge: ates. 
It was found that pyruvic oxidase was markedly 
depressed in livers showing necrosis, reduced i 
livers from animals on the basal diet not shu wing 
necrosis, and essentially normal in animals re- 
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ceiving either vitamin E or methionine supple- 
ments. Succinoxidase and transaminase titres were 
essentially normal in all groups. In further stud- 
ies it was found that the content of coenzyme A 
in livers from these animals correlated inversely 
with the degree of hepatic necrosis. Since 
coenzyme A contains thioethanolamine, these 
results suggest that reduced sulphur amino acid 
intake may be a limiting factor in coenzyme A 
synthesis. An etiological relationship of reduced 
coenzyme A synthesis to hepatic necrosis is possi- 
ble and a relationship of vitamin E to sulphur 
amino acid metabolism seems probable. 


834. Methemoglobin and sulfhemoglobin con- 
tent of human blood. W. D. Pau.*, EstHER 
BuRNHAM*, DorotHy ScHOTTELIUS* AND J. I. 
Routu. Div. of Physical Medicine, Dept. of 
Medicine, and Clin. Biochemistry Lab., State 
Univ. of Towa, Iowa City. 

Since the clinical description of sulfhemoglobin 
by Harrop and Waterfield in 1930, other workers 
have detected this pigment in the blood of experi- 
mental animals and man. Evelyn and Malloy, 
1988, described methods for both methemoglobin 
and sulfhemoglobin in which the concentration of 
the latter pigment was determined after the addi- 
tion of a neutral cyanide solution to the solution 
containing methemoglobin. The absorption bands 
of methemoglobin (630 mu) and sulfhemoglobin 
(618 mu) are so close that both pigments may be 
measured in any method for methemoglobin that 
does not attempt to differentiate between the two. 
As yet, no one has proven the existence of sulfhe- 
moglobin as a distinct chemical entity in the blood. 
Before determining the effect of methemoglobin 
and sulfhemoglobin forming drugs, we first ex- 
amined the blood of over 100 individuals for these 
pigments by the method of Evelyn and Malloy. 
The methemoglobin values varied from 0.1 to 0.9 
gm/100 cc, with an average of 0.24 gm/100 cc. 
The sulfhemoglobin content varied from 0.02 to 
0.26 gm/100 ce and averaged 0.11 gm/100 ce. These 
findings confirm earlier results from this labora- 
tory and emphasize the fact that both methemo- 
globin and sulfhemoglobin are normal constituents 
of human blood. 


835. Protein hydrolysis by ion exchange resin 
catalysis. Jack C. PAULSON AND F. E. DEATH- 
ERAGE (introduced by: J. B. Brown). Dept. of 
Agricultural Biochemistry, Ohio State Univ., Co- 
lumbus, Ohio. 

This work which is a continuation of previously 
reported studies on the hydrolysis of protein by 
ion exchange resin catalysis, deals with investiga- 
tions on rates of release of amino acids from var- 
ious proteins during hydrolysis. Some peptide 
bond selectivity is shown; certain amino acids, 
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particularly aspartic acid, are preferentially re- 
leased while those linkages involving valine and 
isoleucine are attacked at slower rates. Steric 
hindrance and the presence of polar groups are 
believed to be important factors. The nature of 
the protein significantly affects the rate of hy- 
drolysis; deaminated proteins and those in which 
the free amino groups have been blocked with 
dinitrofluorobenzene are very resistant to this 
type of hydrolysis. There also appears to be a 
correlation between the number of N-terminal 
residues per molecule of protein and the ease with 
which it can be hydrolyzed. The catalysis is be- 
lieved to proceed by a combination of the large 
anion of the catalyst with the protein, presumably 
through the free amino group, in such a manner 
that the peptide bond is rendered sufficiently basic 
to permit hydrolysis at low concentrations of 
hydrogen ions. 


836. Action of salivary amylase on oligosac- 
charides of the amylose series. JOHN H. 
Pazur (introduced by W. E. Miuitrzer). Dept. 
of Agricultural Chemistry, Univ. of Nebraska, 
Lincoln. 

A slow rate of hydrolysis of terminal a-1,4 
glucosidic linkages has been postulated by Meyer 
and his associates (Helv. Chim. Acta. 34: 294, 
1951) to explain the kinetics of hydrolysis of starch 
by salivary amylase. In our laboratories velocity 
constants have been determined for the hydrolysis 
of glucosidic bonds in low molecular weight oligo- 
saccharides. Amylotriose (maltotriose), amylote- 
traose (maltotetraose) and amyloheptaose (malto- 
heptaose) were isolated by paper chromatographic 
methods (J. Biol. Chem. 196: 265, 1952) from 
enzymatic and acid hydrolysates of amylose. 
These oligosaccharides were subjected to the ac- 
tion of salivary amylase at equivalent concentra- 
tions of enzyme and substrate, and under identical 
conditions of pH and temperature. The hydroly- 
tic products from the substrates were quantita- 
tively determined and apparent first-order hy- 
drolysis constants were calculated for the a-1,4 
glucosidic bonds (at maximum velocity). Amylo- 
triose, the trisaccharide of the amylose series with 
two terminal glucosidic bonds, is slowly hy- 
drolyzed to glucose and maltose (k = 0.0067 hr7'!). 
Amylotetraose, the tetrasaccharide of the series, 
is hydrolyzed by two reaction routes, firstly to 
two molecules of maltose (k = 0.72 hr~') and sec- 
ondly to one molecule of glucose and one molecule 
of amylotriose (k = 0.055 hr~!). The amylotriose 
produced by the second reaction route is further 
hydrolyzed to glucose and maltose (k = 0.0067 
hr~!). Amyloheptaose, the heptasaccharide, is de- 
graded by salivary amylase, initially to maltose, 
amylotriose and amylotetraose (k > 0.72 hr~') 
and eventually to glucose and maltose by sub- 
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sequent hydrolysis of the tri- and tetrasaccharide 
according to the action pattern already indicated. 


837. Activation of formate for purine syn- 
thesis. RicHarp A. PEABOopy (introduced by 
J. A. Muntz). Dept. of Biochemistry, Western 
Reserve Univ. School of Medicine, Cleveland, 
Ohio. 

In pigeon liver extracts incorporating formate 
into carbons 2 and 8 of inosinic acid (G. R. GREEN- 
BERG, Federation Proc. 10: 192, 1951, and 12: June, 
1953), C™ formate is converted to a non-volatile 
derivative (Fx) which apparently is not a purine 
compound, methionine, serine, cystathionine or 
other known formate product. Homocysteine, 
formate, ATP, Mg*', and boiled extract of either 
pigeon liver or brewers’ yeast are required for its 
formation. The formate derivative has been sepa- 
rated by paper chromatography and radioautog- 
raphy from ninhydrin-reacting substances and 
purine compounds. Addition of HCO;- or 5-amino- 
4-imidazolecarboxamide riboside to the system 
directs the formate into inosinic acid synthesis at 
the expense of Fx. The enzyme system has been 
found to be relatively stable to freezing, aging in 
the cold, to room temperature and to mild heating. 
By acid precipitation and by ethanol fractionation 
the enzyme system which synthesizes Fz has been 
partly separated from the other enzymes of the 


system. A study of the chemical nature of Fr 
and its possible role in formate activation and 
purine ring closure is in progress. 


838. Macromolecular nucleoprotein particles 
of mammalian cytoplasm. Mary L. PETEr- 
MANN, Nancy A. Mizen* anp Mary G. Hami_- 
TON*. Sloan Kettering Inst. for Cancer Research, 
New York City. 

The macromolecular particles of the cytoplasm 
show a number of well-defined boundaries in the 
ultracentrifuge, with sedimentation rates between 
90 and 35 S. Their preparation (by differential 
centrifugation in 0.88 mM sucrose) has been de- 
scribed (PETERMANN AND HAMILTON, Cancer Res. 
12: 373, 1952). For the present studies the starting 
material has been leukemic mouse liver. After re- 
moving the connective tissue in a mincer, the liver 
pulp is homogenized in a Waring blendor. When 
the blades of the microblendor are used in a con- 
tainer at least 5 cm in diameter, and the blendor is 
run at very low speed (about 35 volts) for 2.5 
minutes, good homogenization of 20 grams of tis- 
sue can be achieved without breaking nuclei. The 
particles, with the microsomes, are separated by 
differential centrifugation and resuspended in 
0.8 ml of 0.88 m sucrose/gm of liver pulp. After 
centrifuging for 30 minutes at 20,000 x g, the 
solutions are shell-frozen and stored in the frozen 
state. The effects of pH, ionic strength, sucrose 
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concentration and dialysis on the stability of the 
particles have been studied, and experiments 
leading to the purification of the individual com- 
ponents are now under way. All the components 
are precipitated by the usual nucleoprotein pre- 
cipitants-acidification to pH 4.2, protamine, zinc, 
and calcium chloride; but fairly pure preparations 
of component B (sedimentation rate about 60 §) 
have been obtained by precipitation with calcium 
acetate at pH 8.0. 


839. Effects of glycocyamine on creatine phos- 
phate levels in rat muscle. Ruts D. Perer- 
son*, CLarissa H. Beatty, Henry H. Dixon* 
AND Epwarp S. West. Dept. of Biochemistry, 
Univ. of Oregon Med. School, Portland. 

There has been considerable interest recently 


in the clinical use of glycocyamine (guanidoacetic 


acid) as a precursor of creatine and creatine phos- 
phate (CP) in muscle. We have determined the 
effect of glycocyamine and glycocyamine plus 
protective methylating agents on the high energy 
phosphates in the muscle of female Sprague- 
Dawley rats. The average value for CP of muscle 
in the control series was 64.9 + 5.6 mg/100 gm 
(n = 26). The average CP level in the muscle was 
increased significantly above the average control 
level by the oral administration of glycocyamine. 
4 mg/100 gm of rat introduced by stomach tube 
increased the average CP level 6.1 mg/100 gm 
(¢ = 3.1, nm = 10) in 1 hour and 7.1 mg/100 gm 
(t = 3.3, n = 8) in 3 hours. No significant differ- 
ence was found in the inorganic phosphate or 
ADP + ATP fractions. Our findings support the 
theory that the synthesis of CP in muscle may be 
stimulated by providing additional creatine from 
the methylation of glycocyamine. (Supported in 
part by International Minerals and Chemical 
Corporation.) 


840. Mechanism of riboflavin biosynthesis. G. 
W. E. Puavut. Inst. for Enzyme Research and 
Dept. of Biochemistry, Univ. of Wisconsin, Mad- 
ison. 

A riboflavin producing strain of Ashbya gossypit 
(500 7/ml maximum yield) was grown in shake 
flasks. After 2 days of incubation production of 
the vitamin proceeded at maximum rate. Isoi opi¢ 
compounds were added to the growing yeast at 
that time for a period of 3-6 hours. Riboflavin was 
isolated in the conventional manner at the end of 
this period. When C'-formate was added to the 
cultures almost 100% of the radioactivity of the 
molecule was situated in carbon 2. In contrast 
the addition of C'-bicarbonate resulted in pre- 
dominant labeling of C-4 and no labeling in ©-2. 
Administration of C‘H;COOH, CH;C“OOH, :nd 
totally labeled glucose led to a much wider distri- 
bution of radioactivity throughout the molecule 
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than was found for the one-carbon compounds; 
ie., 20-40% of the C of riboflavin was in the side 
chain ind 50-70% in the o-xylene portion. In the 
ease oi CH;C“OOH there was a large incorpora- 
tion in C-4 of the nucleus, some activity in C-1’, 
none ('-5’, but appreciable quantities in the C-2’ 
+ C-2' + C4’ portion, while with C“H;COOH 
there was activity in C-1’, C-2' + C-3’ + C-4’ 
portion, and a considerable amount in C-5’. With 
glucose all of the side chain carbons tested were 
tagged, with perhaps a slight predominance in 
(-1'. The aromatic ring was split by the Kuhn- 
Roth method in the cases of riboflavin labeled 
with C“ from C“H;COOH, CH;C“OOH, or totally 
labeled glucose. 40-50% of the radioactivity of 
the o-xylene moiety was found in the acetate 
(C-6 and C-7 methyls) produced by this pro- 
cedure. 


$41. Evaluation of procedures for estimating 
diverse mutations in bacteria following the 
application of mutagens. DARRELL PRatTT* 

AND ORVILLE Wyss. Dept. of Bacteriology, Univ. 

of Texas, Austin. 

The study of the mode of action of mutagens in 
bacteria has been limited by the methods avail- 
able for detecting their activities. Comparison of 
the differential effects of several agents necessi- 
tates convenient methods for estimating the in- 
cidence of diverse mutations in the same bacterial 
culture. A technic based on the first method of 
Luria and Delbruck (Genetics 28: 491, 1943) has 
been studied to determine its usefulness in esti- 
mating mutation rates and the incidence of mu- 
tants. Estimation of incidence of mutation to 
streptomycin resistance, azide resistance, lactose 
fermentation and threonine independence have 
been made on the Y-53 strain of EZ. coli. The valid- 
ity of the procedure has been indicated by the 
analysis of known mixtures of streptomycin re- 
sistant and non-resistant cells. The procedure is 
particularly adapted to the observation of se- 
quence of mutation after exposure to mutagenic 
agents. The technic will permit the comparison 
of some aspects of the action of chemical and phys- 
ical mutagens. 


842. Structure of reduced pyridine nucleo- 
tides. MayNnarRp E. PULLMAN (introduced by 
Sipney P. Cotowick). McCollum-Pratt Inst., 
Johns Hopkins Univ., Baltimore, Md. 

While it is generally agreed that reduction of 
the pyridine nucleotides occurs a to the ring nitro- 
gen of the nicotinamide moiety, the question re- 
Mains open as to whether reduction occurs at the 
2- or 6-carbon, or at both. Fisher et al. (Federa- 
tion Proc. 11: 211, 1952) have shown that when 
diphosphopyridine nucleotide (DPN) is reduced 
with sodium hydrosulfite in D,O, the reduced 


DPN contains deuterium, only one-half of which 
is removed on subsequent conversion to DPN by 
enzymatic oxidation with acetaldehyde and al- 
cohol dehydrogenase. The position of the deute- 
rium remaining in the oxidized DPN has now been 
determined as follows: a) Enzymatic cleavage by 
means of a purified DPN-ase from Neurospora, 
yielding nicotinamide. b) Methylation of the iso- 
lated nicotinamide with methyl iodide. c) Oxida- 
tion of the isolated N-methyl] nicotinamide with 
alkaline ferricyanide, a procedure which has been 
found in this laboratory to yield approximately 
equal quantities of 1-methyl, 2-pyridone, 3-car- 
boxamide, and 1-methyl, 3-carboxamide, 6-py- 
ridone. Previous studies, including those of Wei- 
gand and Holman (Biochem J. 43: 423, 1948) and 
Bradlow and Vanderwerf (J. Org. Chem. 16: 73, 
1951) had indicated that only the 2-pyridone was 
formed. d) Separation of the crystalline pyridones 
which were identified by comparison with authen- 
tic samples with respect to absorption spectra, 
fluorescence, and Ry, values. Preliminary experi- 
ments indicate that the two products contain 
equal amounts of deuterium. The significance of 
this finding with respect to the structure of re- 
duced pyridine nucleotides will be discussed. 


843. Intermediates in purine decomposition 
by Clostridium cylindrosporum. JESSE C. 
RaBINOwITz AND H. A. BARKER. Dept. of Plant 
Biochemistry, Univ. of California, Berkeley. 
Cell-free extracts of Clostridium cylindrosporum 

convert xanthine to carbon dioxide, ammonia, 

formate, and glycine in the absence of oxygen by 

a reaction sequence that appears to be at least 

partly hydrolytic. During the enzymatic decom- 

position of xanthine at pH 7, compounds reacting 
in the Bratton-Marshall (BM) test for diazotiz- 
able amines (J. Biol. Chem. 128: 537, 1939) ac- 
cumulate in the early stages of the reaction and 
subsequently disappear. At pu 8.4 the same com- 
pounds accumulate but are not further trans- 
formed. Paper chromatograms of the pu 8.4 reac- 
tion mixture, developed with propanol-acetic acid 
and sprayed with BM reagents, show two spots 

having R; values of 0.39 (compound A) and 0.12 

(compound B). Neither spot corresponds to 

4-amino-5-carboxamido-imidazole, which is not 

formed nor decomposed by the extracts. Com- 
pound A also reacts with Pauly imidazole reagent 
giving a blue color. These results, confirming 

and extending unpublished observations by N. 

Radin, indicate that compound A is an amino 

imidazole. This conclusion is further supported 

by the observation that C-labeled compound A 

is formed enzymatically from 8-C'-xanthine 

whereas the unlabeled compound is formed from 
2-C'4-xanthine. The products reacting with the 

BM reagents are adsorbed on Dowex-50 (H+ form) 
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and are eluted in two distinct zones with 0.1 m 
ammonium formate. The compounds from both 
zones are degraded by the bacterial extracts so 
that they no longer give a positive BM test. 


844. Formation of arginine and fumarate by 
cleavage of argininosuccinic acid. 8. RATNER, 
W. P. ANnstow anv B. Perrack*. Depts. of 
Pharmacology and Physiology, New York Univ. 
College of Medicine, New York City. 

As previously reported for liver, the first step 
in the biosynthesis of arginine from citrulline in 
the course of urea formation, involves an ATP- 
dependent condensation of citrulline with aspartic 
acid to form the intermediate argininosuccinic 
acid (J. Biol. Chem. 17%: 1183, 1949). The latter 
is subsequently split into arginine and fumaric 
acid by a separate enzyme. Malic acid, previously 
reported as a cleavage product (J. Biol. Chem. 
191: 693, 1951), predominates with crude enzyme 
preparations owing to the presence of fumarase. 
Employing argininosuccinic acid as substrate for 
enzyme assay, the splitting enzyme of ox liver has 
been purified more than 100 fold over the initial 
extract. The purified preparation, free of arginase 
and fumarase, catalyzes the reversible cleavage: 
Argininosuccinic acid = arginine + fumaric acid. 
The apparent equilibrium constant K’ = 11.4 X 
10-* (moles per liter). The Km value is 1.5 X 10-3 
for argininosuccinic acid and 15 X 10-* for arginine 
and fumarate. The compound formed with the 
latter substrates is identical with the arginino- 
succinic acid prepared from citrulline, aspartate 
and ATP. As kidney and yeast, which can convert 
citrulline to arginine, contain the ATP-dependent 
condensing enzymes as well as the splitting en- 
zyme, our results appear to show that the splitting 
enzyme participates generally in arginine syn- 
thesis. The presence of the latter enzyme in pea 
seeds and Chlorella is indicated by the reports of 
Davidson and Elliott (Nature 169: 313, 1952) and 
Walker (Proc. Nat. Ac. Sciences 38: 561, 1952). 


845. Interrelationships involving aspartic 
acid. JOANNE M. Rave.*, Louise Woops*, 
BaRBARA FELSING*, AND WILLIAM SHIVE. Bio- 
chemical Inst. and Dept. of Chemistry, Univ. of 
Texas, and the Clayton Fndn. for Research, Aus- 
tin, Texas. 

Lactobacillus arabinosus and Lactobacillus casei 
do not require threonine for growth in an amino 
acid medium. However, in the absence of biotin 
but in the presence of oleic acid (or “Tween 80’), 
the aspartic acid requirement is decreased two- 
fold by threonine supplements. Good growth of 
the organisms occurs in the absence of aspartic 
acid supplements if adequate concentrations of 
biotin, threonine and sodium bicarbonate are 
added to the medium. Omission of bicarbonate 
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results in only slight growth while omission of 
either biotin or threonine from the medium results 
in little or no growth of the organisms. Data con- 
cerning the competitive inhibition of the utiliza- 
tion of aspartic acid by cysteic acid reveal that 
the inhibition index in the absence of threonine 
supplements is approximately 40 but is increased 
to 100 in the presence of exogenous threonine. 
Supplements of sodium bicarbonate had very 
slight or no effect on the inhibition. Similar re- 
sults interrelating lysine and aspartic acid were 
obtained with L. arabinosus which does not require 
lysine for growth if adequate concentrations of 
aspartic acid are present. The aspartic acid re- 
quirement is spared ten-fold and the cysteic acid 
inhibition index is increased five-fold by supple- 
ments of both lysine and threonine to the amino 
acid medium not containing these two amino 
acids. 


846. Kinetics of succinoxidase inhibition by 
antimycin A and by a naphthoquinone. 
ARNOLD E. REF (introduced by E. C. MILteEr). 
McArdle Memorial Lab., Medical School, Univ. 
of Wisconsin, Madison. 

Previous work on antimycin A by Potter and 
Reif (J. Biol. Chem. 194: 287, 1952) and on the 
naphthoquinone SN-5949 by Ball, Anfinson and 
Cooper (J. Biol. Chem. 168: 257, 1947) indicates 
that both inhibitors act at the same site in the 
succinoxidase system. Parallel studies with these 
two inhibitors are reported, which aim at further 
elucidating their mode of action. Results show 
that the amount of either inhibitor required to 
produce 50% inhibition of enzyme activity is 
directly proportional to the amount of tissue 
used; for the naphthoquinone, this statement 
holds only in the absence of externally added 
cytochrome c, which binds this inhibitor. The 
naphthoquinone is also bound by homogenate 
constituents other than enzyme. Previous work 
has shown that addition of serum albumin will 
reactivate the succinoxidase activity of systems 
inhibited by naphthoquinone. The same result 
has now been obtained with antimycin A. A 
kinetic analysis indicates that respectively 3, 2 
and 1 molecules of naphthoquinone are bound by 
1 molecule of human, bovine and equine serum 
albumin. The data obtained with antimycin A are 
not amenable to treatment by the same siniple 
analysis. 


847. Pyridine nucleotide partition in red blood 
cells. Joun G. REINHOLD, ALIcE F. Hoaans*, 
AND Lee M. HersHenson*. Pepper Lab. of 
Clin. Medicine, Hosp. of the Univ. of Pennsyl- 
vania, Philadelphia. 

Studies of total and diphosphopyridine nuclco- 
tide (DPN) concentrations of red blood cells pre- 
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viously described have been extended to include 
measurements of triphosphopyridine nucleotide 
(TPN) and of nicotinamide mononucleotide 
(NMN). TPN concentrations were measured by 
treating metaphosphoric acid filtrates of blood 
with intestinal phosphatase according to Sanadi 
and measuring the DPN released by means of 
aleoho! dehydrogenase prepared by the method of 
Racker. NMN was estimated as the difference 
between total pyridine nucleotide concentration 
and the sum of the concentrations of DPN and 
TPN. All values were corrected for discrepancies 
between observed and true hematocrit. TPN 
concentrations of 8 healthy individuals averaged 
15 micrograms/ml of red blood cells. DPN in the 
same group averaged 50 micrograms. In one sub- 
ject, the TPN:DPN relationship was reversed. 
NMN averaged 19 micrograms and varied from 
1 to 45. Concentrations of TPN in the red cells of 
8 patients with liver damage were lower than those 
of healthy subjects, but the NMN was higher. 
DPN concentrations were the same. The eleva- 
tion of NMN and consequent increase of total 
pyridine nucleotides was related to therapeutic 
use of nicotinamide in the group with damaged 
livers. (Investigation sponsored by the Commis- 
sion on Liver Diseases of the Armed Forces Epi- 
demiological Board and supported by the Office of 
the Surgeon General, Department of the Army.) 


848. Phospholipide as an obligatory inter- 
mediate for absorption of fatty acids and 
monoglycerides. RayMOND REISER (intro- 
duced by Cart M. Lyman). Dept. of Biochem- 
istry and Nutrition, Texas Agricultural Exper. 
Station, Texas Agricultural and Mechanical Col- 
lege System, College Station. 

Glycerol and fatty acid labeled monoglycerides 
and triglycerides were fed to rats. It was found 
that the losses and dilutions of active glycerol in 
the phospholipides and neutral fats of the intes- 
tinal mucosa and thoracic duct lymph conform 
to the following changes: Fats are hydrolyzed in 
the lumen of the intestine to monoglycerides and 
fatty acids with very little glycerol lost. Mono- 
glycerides are absorbed without significant hy- 
drolysis. The absorbed monoglycerides are con- 
verted to phospholipides in the mucosa, utilizing 
free fatty acids if such are present from the orig- 
inal triglyceride. In the latter condition there is 
no loss of glycerol. If no free fatty acids are pres- 
ent, as after monoglyceride ingestion, the mono- 
glycerides form phospholipides and release half 
their glycerol in the process. Phospholipides are 
then converted to triglycerides with the loss of 
one-third their glycerol. Lymph phospholipides 
are not unchanged mucosa phospholipides, but 
are formed from the resynthesized triglycerides. 
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849. Photometric determination of pentoses 
with thiobarbituric acid. EuGeENE W. Rice 
(introduced by Victor E. Levine). Dept. of 
Biological Chemistry and Nutrition, Creighton 
Univ. School of Medicine, Omaha, Nebr. 

An established method for determining pentoses, 
pentosans and other furfural-yielding substances 
in biological material consists of converting them 
to furfural by steam distilling the product with 
12% HCl under standardized conditions, pre- 
cipitating the aldehyde with thiobarbituric acid 
as furfuralmalonylthiourea and weighing the lat- 
ter. It was found that a glacial acetic acid solu- 
tion of this compound yields with the p-bromo- 
aniline acetate reagent of Rice (Anal. Chem. 23: 
1501, 1951) a pink color which may be meas- 
ured photometrically as follows: A 1 ml aliquot of 
an unknown or standard solution is added, with 
mixing to 5 ml of the reagent contained in a 
cuvette. After standing for 25 to 40 minutes at 
room temperature in the dark, the absorbance is 
determined at 520 my in an Evelyn colorimeter 
against a blank containing similarly reagent and 
acetic acid. The optimum concentration range for 
the conditions used is approximately 8 to 26 ug 
of furfuralmalonylthiourea/ml of aliquot; in this 
range the relative analysis error is about 0.75% 
per 0.25% (absolute) photometric error. Although 
methylfurfural is also precipitated by thiobar- 
bituric acid it does not interfere because the 
condensation product does not give a color with 
the p-bromoaniline reagent. Hydroxymethylfur- 
fural forms a precipitate with thiobarbituric acid 
only when present in exceedingly high concentra- 
tions. (Supported in part by a USPHS (NIH) 
grant.) 


850. Distribution of xanthine oxidase factor 
in foods. Dan A. RICHERT AND W. W. WESTER- 
FELD. Dept. of Biochemistry, State Univ. of New 
York, Med. College, Syracuse. 

The xanthine oxidase factor (XOF) is an uniden- 
tified substance whose presence in small amount 
is required in the diet of weanling rats in order to 
obtain high levels of xanthine oxidase (XO) ac- 
tivity in the intestine. Foods were assayed for 
XOF by substituting the food at a level of 10% 
(dry weight) for glucose in a purified 24% casein 
diet. Weanling rats were first depleted of intestinal 
XO by feeding the purified diet alone for 6 to 10 
days. The test diet was then fed to a group of 
6 rats for 7 days after which the intestines were 
analyzed manometrically for xanthine oxidase. 
Simultaneous intestinal XO values for the puri- 
fied diet were less than 3, while a standard diet 
containing 5% liver residue yielded average values 
of 20 (Cmm O:2/20 min/warburg flask containing 
283 mg of tissue). Foods considered to be good or 
excellent sources of XOF gave an intestinal XO 
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response equal to a 5 or a 10% liver residue diet 
respectively. Good or excellent sources of XOF 
included: a) all cereals except corn (wheat, rice, 
barley, oats, rye, bran and wheat germ); 5) all 
legumes except kidney beans (peas, green, navy, 
soy, and lima beans): c) kidney and liver (includ- 
ing chicken liver) and d) some dark green leafy 
vegetables (beet greens, cabbage, but not endive, 
watercress or lettuce). Foods which were inactive 
or contained only trace amounts of XOF included: 
a) all muscle meats and fish (except for small 
amounts in heart); and 6) all fruits and berries. 
Most vegetables (except potatoes, onions, broc- 
coli and squash) as well as nuts and cheeses were 
inactive or relatively poor sources. Yeasts varied 
in their content of XOF from completely inactive 
to excellent sources depending upon the strain 
and the growth medium. Brewers yeast was a 
good source, while baking yeast was inactive. 
Difco yeast extract was quite active. Hopped wort 
and dry beer solids contained only trace amounts. 


851. Effect of hypophysectomy and adminis- 
tration of pituitary hormones on _ phos- 
phorus metabolism of certain organs of the 
rat. B. E. RrepeL anp H. A. DeLuca (in- 
isuduced by A. B. Macauium). Dept. of Bio- 
chemistry, Univ. of Western Ontario, London, 
Canada. 

Observations were made on the effects of hypo- 
physectomy and the administration of ACTH or 
growth hormone on the phosphorus concentration 
and the incorporation of P® into the following 
phosphorus-containing fractions of the adrenal 
and liver of the rat: inorganic P (method of 
ERNSTER, et al. Acta Chem. Scand. 4: 942, 1950), 
acid-soluble P, lipid P, DNA and PNA (method 
of HAMMARSTEN. Acta Med. Scand. Supp. 196: 634, 
1947), and ‘phosphoprotein.’ In confirmation of 
the results of Gemzell and Samuels (Endocri- 
nology, 47: 48, 1950), hypophysectomy was found 
to increase the specific activity of the inorganic 
P of the plasma. Relative to the specific activity 
of the plasma, there was a decrease in the activity 
of all fractions. A single injection of ACTH or 
growth hormone had little effect on the phosphorus 
metabolism of normal animals. In hypophysecto- 
mized animals ACTH, but not growth hormone, 
partially counteracted the effects of hypophysec- 
tomy on the inorganic P and PNA fractions. With 
increasing time after hypophysectomy the specific 
activity of inorganic P of the plasma increased 
greatly up to 6 days, but showed little further 
change when the time after hypophysectomy was 
increased to 14 days. This increase in specific 
activity with time from hypophysectomy, absent 
in the other tissues, was diminished by the daily 
administration of growth hormone, but not of 
ACTH. These findings suggest that the disturb- 
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ances in phosphorus metabolism brought about 
by hypophysectomy may be divided into two cate- 
gories: those due to a deficiency of growth hor- 
mone and those due to a deficiency of ACTH. 


852. Biosynthesis of D-glucosamine. Sipney 
V. RiepeErR (introduced by Cart Bacumay),. 
Dept. of Physiological Chemistry, School of Medi- 
cine Univ. of Pennsylvania, Philadelphia. 

The biosynthesis of glucosamine has been stu- 
died by feeding carbon and nitrogen labeled com- 
pounds to hens and by isolating glucosamine from 
the ovomucoid of newly laid eggs. When glucose- 
1-C'* and N“H,Cl are fed, both are rapidly in- 
corporated into the glucosamine. The comparison 
of the C'* and N*® concentration of this newly 
formed glucosamine to that of blood glucose and 
uric acid, respectively, indicates that the labeled 
compounds fed are major precursors of glucos- 
amine. In contrast N'H,Cl is incorporated into 
the glutamic acid of the coagulated egg white 
proteins to a minor extent. It has been calculated 
that half of the body glucosamine of the hen avail- 
able for ovomucoid synthesis was turned over in 
approximately 1.5 days. The nature of the chem- 
ical structure of glucosamine has led to the sug- 
gestion that it may be related both to car- 
bohydrate and to amino acid metabolism. The 
hypothesis that glucosamine could be formed by 
the condensation of serine (from glycine) and a 
triosephosphate was tested by feeding N-glycine- 
1-C'*. The isolated glucosamine contained rela- 
tively small amounts of N™® and C" indicating 
that glycine is a poor carbon and nitrogen source 
of glucosamine and that it does not participate 
directly in the biosynthesis of the latter com- 
pound. 


853. Concentrative uptake of ultraviolet-ab- 
sorbing amino acids by cells. Tuomas R. 
Rieecs,* BARBARA A. Coyne* AND Hatvor N. 
CHRISTENSEN. Dept. of Biochemistry and Nu- 
trition, Tufts Med. School, Boston Mass. 

The process of cellular amino acid capture has 
been watched by means of the Land color-tr:ns- 
lating microscope. Synthetic amino acids |:ave 
been sought having structures favorable bot): to 
absorption in the ultraviolet and to strong ac- 
cumulation by cells. Introduction of an amino 
group or a nitro group at the meta positio: of 
pL-phenylglycine was highly favorable to | oth 
purposes as was also the introduction of ceri :in 
N-containing heterocycles at the B-position of 
alanine, there being further indications of ‘he 
importance of the spacing between the a-an.'no 
nitrogen and a second nitrogen of the molecule. 
DL-m-aminophenylglycine, pL-2-pyridylalanine, 
and L-tryptophan moved into Ehrlich asci‘s- 
tumor cells until the concentrations were 40 :1M 
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higher inside than outside. In each case a loss of 
K and a gain of Na by the cells accompanied the 
process. The uptake was highly temperature- 
sensitive and readily inhibited by dinitrophenol 
or cy unide, or by the presence of a second amino 
acid The addition of a second amino acid also 
disp!.ced an amino acid which had already been 
taken up. Cellular concentrations of tryptophan 
above its solubility could not be obtained. Acetyl- 
ation or elimination of the amino group of tryp- 
tophan abolished concentrative uptake; absence 
of the carboxy] group or methylation of the indole 
nitrogen decreased the uptake. Photomicrographs 
of L:hrlich mouse-ascites carcinoma cells during 
uptake of light-absorbing amino acids will be 
shown. 


854. Equine pituitary corticotrophin and its 
effect on the rat adrenal. ArTHuR P. RIN- 
FRET,* A. CLARK GRIFFIN AND BERNARD C. 
Wexer.* Div. of Biochemistry, School of Medi- 
cine, Stanford Univ., Calif. 

Corticotrophic fractions have been prepared 
from the equine pituitary gland by acetic acid- 
acetone extraction and subsequent fractional pre- 
cipitation with acetone. The ACTH remaining 
does not exceed 0.3, and may be as low ag 0.08 
USP u/mg, as determined by the Sayers assay. 
A single, daily, subcutaneous injection of 1 mg will 
maintain the adrenals of hypophysectomized rats 
in a lipid-rich condition, and will produce an in- 
crease in adrenal weight in intact animals. The 
effects of this material on the adrenals of such 
animals have been compared with those produced 
by ACTH. Analysis of adrenals for cholesterol, 
ascorbic acid, and desoxynucleic acid content 
indicate marked differences in response. Histo- 
logical comparison of the adrenals from hypo- 
physectomized and intact rats emphasizes the 
differences in lipid distribution resulting from the 
administration of the equine pituitary fraction 
and a potent ascorbic acid-depleting preparation. 
Pretreatment of hypophysectomized rats with the 
equine corticotrophin appears to result in greater 
sensitivity of the adrenal to ACTH stimulation 
as indicated by subsequent ascorbic acid-deple- 
tion tests. The evidence obtained does not indi- 
cate any necessary correlation between the adrenal 
ascorbic acid-depleting activity of a corticotrophic 
preparation and its ability to maintain the weight 
and lipid complement of the adrenals of hypo- 
physectomized animals. The possibility that two 
cor! icotrophic entities exist in the pituitary should 
be considered. 


855. Transamination of y-aminobutyriec acid 
and 8-alanine in microorganisms. EUGENE 
Roperts, PADMASINI AYENGAR* AND IRENE Pos- 
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NER.* Wernse Lab. of Cancer Research, Washing- 

ton Univ. School of Medicine, St. Louis, Mo. 

Aqueous homogenates of mycelial pads from a 
mold, tentatively identified as Aspergillus fumi- 
gatus, catalyzed the formation of glutamic acid 
from a-ketoglutarate and y-aminobutyric acid or 
B-alanine when the mold was grown on ammonium 
chloride and glucose. The transaminase activity 
was increased 3 to 8-fold when the sole nitrogen 
source of the medium was either y-aminobutyric 
acid or #-alanine. The ability to transaminate 
both of these amino acids was increased approxi- 
mately to the same extent regardless of which of 
them was used in the medium. While these prepa- 
rations could transaminate glutamic acid with 
phenylpyruvic, a-ketoisovaleric, and pyruvic 
acids, y-aminobutyric acid only showed activity 
with a-ketoglutaric acid. This suggests that trans- 
amination with a-ketoglutarate is one of the 
chief reactions by which the nitrogen of y-amino- 
butyric acid becomes available to the mold. 
Acetone powders of glutamate—or acetate-grown 
Escherichia coli could form glutamic acid readily 
from y-aminobutyric acid and a-ketoglutarate, 
but not from 8-alanine. Preparations from Lacto- 
bacillus arabinosus had no activity with either 
amino acid. Neither the mold nor bacterial prepa- 
rations formed glutamic acid from a-ketoglutarate 
and glycine or ammonium chloride. No glutamic 
decarboxylase activity was detected in the mold 
or L. arabinosus, while high levels of activity were 
found in E. coli. These experiments, together with 
those previously reported for mammalian tissues 
(BessMaAN et al.; and ROBERTS AND BREGOFF, 
J. Biol. Chem., March, 1953) indicate that mecha- 
nisms for transaminating y-aminobutyric acid 
and 6-alanine have a widespread distribution and 
are not necessarily correlated with decarboxylase 
activity. 


856. Hepatic and extra-hepatic regulation of 
serum protein metabolism. SIDNEY ROBERTS 
AND Rospert BrunisH.* Dept. of Physiological 
Chemistry, School of Medicine, Univ. of California 
at Los Angeles. 

The technique of filter-paper electrophoresis 
has been adapted to the measurement of the 
amount and radioactivity of the electrophoreti- 
cally-separated serum proteins in serial samples of 
tail blood obtained from rats injected with C'- 
labeled amino acids. Studies carried out on the 
incorporation of alanine-2C™ into the serum pro- 
teins in normal and hepatectomized animals sug- 
gest that the liver is directly implicated in the 
formation of albumin and a-globulin, that liver 
protein (viz., albumin) may be required for the 
synthesis of 8-globulin by extrahepatic tissues, 
and that y-globulin has little immediate depend- 
ence on liver activities for its formation. These 
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investigations are being extended to assay the 
influence on amino acid incorporation of other 
organs such as the spleen and of other isotopic 
amino acids such as phenylalanine-3C™. (Aided 
by research grant number C-1408 from the Na- 
tional Cancer Institute of the National Institutes 
of Health, PHS.) 


857. Brain purine nucleoside phosphorylase: 
quantitative histochemical studies. Ei 
Rosins, Davip E. SmitH AND Ricuarp E. Mc- 
CaMAN (introduced by Otiver H. Lowry). 
Depts. of Neuropsychiatry and Pathology, Wash- 
ington Univ. Med. School, St. Louis, Mo. 

A micro modification of the differential spec- 
trophotometric method (Kalckar) for the deter- 
mination of purine nucleoside phosphorylase ac- 
tivity has been elaborated, which permits measure- 
ment of this activity in as little as 3 ug brain wet 
weight. Tissue was obtained from quickly frozen 
monkey brain, sectioned without embedding at 
—20°C, and dehydrated. The dried 20 u sections 
were dissected under direct vision, and specimens 
from the cerebellar molecular and granular layers 
and white matter were placed in tubes of 2 mm 
bore. 10 wl of substrate (5 mm inosine), buffer 
(0.05 m phosphate), and purified xanthine oxidase 
were placed in the tubes with the sections, mixed, 
and incubated for 30 minutes at 38°. The amount 
of uric acid in the perchloric acid supernatant 
was determined by absorption at 292.5 my. The 
following quantitative histochemical results, ex- 
pressed as M substrate split/kg dry weight in 1 
hour, have been obtained: whole brain homoge- 
nate—1.1; cerebellar molecular layer: hemisphere 
and vermis—0.9; cerebellar granular layer: hemi- 
sphere—1.3, vermis—1.7; and cerebellar white 
matter: ‘ hemisphere—0.7, vermis—0.9. The evi- 
dence indicates that the brain enzyme is a phos- 
phorylase: a) The undialyzed whole brain homo- 
genate lost 93% of its activity in the absence of 
phosphate; this activity was restored by phosphate 
or arsenate. 6) The synthesis of hypoxanthine 
desoxyriboside from hypoxanthine and desoxyri- 
bose-1-phosphate has been achieved using a 25-fold 
purified enzyme preparation. (Aided by a grant 
from the National Foundation for Infantile Pa- 
ralysis.) 


858. Biosynthesis of hyaluronic acid by group 
A streptococcus. SauL Roseman,* Jutio Lu- 
DOWIEG,* FRANCES E. Mosres* aNp ALBERT 
DorrMan. Depts. of Pediatrics and Biochemistry, 
Univ. of Chicago, Chicago, Ill. 

Isotopic hyaluronic acid was produced by Group 

A streptococci grown in the presence of 6-C'- 

glucose. The radioactivities of the sixth carbon 

atoms of both the glucuronic acid and glucos- 
amine moieties of the polysaccharide were found 
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to be equal to the radioactivity of the sixth car. 
bon atom of the glucose. These findings support 
the idea that glucose is converted directly to 
glucosamine in this system (Roseman, §. et al. 
Federation Proc. 11: 276, 1952); Topper, Y. J. 
AND Lipton, M. M., Federation Proc. 11: 299, 
1952) and suggest that glucuronic acid is derived 
similarly. It was found that the radioactivity of 
the isolated fragments (including the N-acetyl! 
group) accounted for essentially all of the radio- 
activity of the intact hyaluronic acid molecule. 
The distribution of isotope in the medium lactic 
and acetic acids supports previous evidence indi- 
cating that cleavage of the glucose molecule yields 
2 molecules of lactic acid according to the usual 
scheme, and that the acetic acid is derived prin- 
cipally from the lactic acid. It appears that the 
N-acetyl group arises from the same source or is 
in equilibrium with the acetic acid of the medium. 
The results of experiments utilizing radioactive 
acetate or radioactive N-acetyl-glucosamine con- 
firm this view. (Supported by grants from the 
United States Public Health Service, the Helen 
Hay Whitney Foundation and the Chicago Heart 
Association.) 


859. Intracellular distribution of arginase in 
rat liver. Orro ROSENTHAL. Harrison Dept. of 
Surgical Research, Schools of Medicine, Univ. of 
Pennsylvania, Philadelphia. 

Liver homogenates in isotonic sucrose solution 
were separated by fractional centrifugation into 
nuclear fraction (Nw), mitochondria (Mwe), micro- 
somes (P), and soluble proteins (S2). The relative 
specific arginase activity of these fractions; i.e., 
units/mg N of fraction + units/mg N of homo- 
genate, was as follows: Nw = 12., Mwe = 044, 
P = 1.5, S, = 0.2. Repeated washings of the nu- 
clear sediment with isotonic sucrose solution did 
not significantly diminish the specific activity. 
In contrast washing of the sediment with sucrose 
containing 5 mM/liter of either MnSO,, MnCh, 
MgS0O,., MgCl. or CaCl, extracted 87% of the ac- 
tivity. The relative specific activity of sediment 
and extract averaged 0.25 and 9.0 respectively. 
Sodium salts were ineffective. If salts of the fore- 
mentioned cations at 5 mM/liter were added to 
the sucrose homogenates following the centrifugal 
separation of the nuclei, the microsomes sedi- 
mented together with the mitochondria at 4200 9. 
With manganese or magnesium salts 90% of the 
arginase activity remained in the supernatant 
liquid whereas with CaCl. most of the enz\me 
activity remained bound to the cytoplasmic })ar- 
ticulates. High specific arginase activity of liver 
nuclei preparations has been reported by previous 
investigators. Our experiments indicate that in 
liver homogenates in an isotonic sucrose medium 
arginase is bound to nuclei as well as microsomes, 
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but that it can be readily released from either loca- 
tion by comparatively low concentration of biva- 
lent cations. (This work was done under contract 
#DA-49-007-MD-143 between the University of 
Penisylvania and the Department of the Army.) 


$60. Effect of carcinogen, 2-aminofluorene on 

Tetrahymena geleii. Jay S. Rotu (introduced 

by J. S. Heppurn). William Goldman Isotope 

Lab., Div. of Biological Chemistry, Hahnemann 

Med. College, Philadelphia, Pa. 

Because of rapid growth, ease of handling and 
well characterized nutritional requirements, 7'etra- 
hymena furnish an ideal biochemical test system 
for studying the mode of action of carcinogens. 
2-Aminofluorene (AF) strongly inhibits the growth 
of 7'etrahymena in synthetic and proteose-peptone 
media, inhibition being complete at 5 X 10°‘ M 
and intermediate at lesser concentrations. When 
washed suspensions of a 48-hour culture of T'etra- 
hymena were incubated with a saturated solution 
of AF, Os uptake, as measured in the Warburg 
apparatus at 27° was inhibited from 40-60% at the 
end of one hour. The AF-treated cells moved slug- 
gishly and were swollen at one end. Riboflavin 
phosphate and L-cysteine or L-homocysteine had 
no effect on the inhibition of respiration, but pan- 
tothenic acid and coenzyme A (1.2% purity) re- 
versed it by 50 and 100%, respectively. The effect 
of AF on several enzymes in J'etrahymena homo- 
genates was determined. Succinic oxidase was in- 
hibited, the inhibition increasing with time. Again 
this inhibition could be partly reversed with pan- 
tothenic acid. Homogenates saturated with AF 
showed no change in ribonuclease or desoxyribo- 
nuclease activity when compared to controls. 
These results suggest that AF may have a non- 
specific toxic effect. Since ribonuclease in T'etra- 
hymena is sulfhydryl dependent, and cysteine or 
homocysteine do not alter the inhibitory activity 
of AF, it does not appear likely that in Tetrahy- 
mena the carcinogen acts by combination with 
protein sulfhydryl groups. 


861. Oxidation of amino acids by Tetrahy- 
mena geleii W. Jay S. Rotn, Herpert J. 
ErcHeL AND E. GInTER (introduced by J. S. 
Hepspurn). William Goldman Isotope Lab., Div. 
of Biological Chemistry, Hahnemann Med. Col- 
lege, Philadelphia, Pa. 

Washed suspensions of, 48-hour cultures of Tetra- 
hymena were incubated with 3 X 107° m concen- 
trations of p and L amino acids and the oxygen 
consumption determined at 27° by standard 
manometric techniques. The amino acids may be 
divided into groups according to their effect on 
oxygen consumption. Group I increased oxygen 
uptake 30-50% and includes L-cysteine, L-phenyl- 
alanine, L-tyrosine, L-proline, and L-valine; Group 
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II increased oxygen consumption 10-20% and in- 
cludes t-leucine, p-leucine, L-isoleucine and pL-a- 
aminopropane sulfonic acid; Group III had no sig- 
nificant effect on oxygen consumption and includes 
the p and L forms of most of the other common 
naturally occurring amino acids plus DL-a-amino 
butyric acid, DL-a,y-diaminobutyrie acid, DL-a- 
aminoethane sulfonic acid and .L-homocysteine. 
p-Histidine inhibited oxygen uptake by 15%. With 
the exception of L-proline and possibly L-cysteine 
all of the amino acids that increased respiration 
are probably ketogenic. Since it is known that 
Tetrahymena rapidly oxidize acetate, acetoacetate 
and butyrate, and that these substances stimulate 
respiration, it appears that any amino acid that 
can be readily converted to one of these may stimu- 
late respiration. Combination of two or more 
utilized amino acids, or an increase in concentra- 
tion of a single amino acid, gave additional stimu- 
lation of respiration, within certain limits. Re- 
spiratory quotients determined with added 
L-phenylalanine were lower than controls indicat- 
ing a probable increase in oxidation via the path- 
ways of fat metabolism. The significance of these 
results in terms of increased growth response will 
be discussed. 


862. Intermediary metabolism of DL-lysine- 
e-C'*, Morton Rorustein (introduced by 
Frances Haven). Dept. of Radiation Biology, 
School of Medicine and Dentistry, Univ. of 
Rochester, Rochester N.Y. 
pL-lysine-e-C!4 was administered to phlorizin- 

ized rats by stomach tube, or by food admixture. 

Urinary glucose was isolated and contained 1 to 

3% of the fed C'* (based on L-lysine) with ap- 

proximately 75% of the glucose-C' being present 

in carbon atoms 3 and 4. This differs from the 
isotope distribution found in glucose derived from 
glutaric acid-1,5-C', indicating that pathways 
of lysine metabolism exist other than through 

glutarate. Lysine-e-C'* is degraded in part to a 

2-carbon fragment with a radioactivity on the 

order of that of the isolated glucose. Urinary ke- 
tone bodies are also significantly radioactive. 

There appears to be no significant conversion to 

glycine as indicated by hippuric acid isolation. 

Forty per cent of the L-lysine-e-C' activity was 

expired as CQ. within 8 hours, the maximum 

rate being attained after 4 hours. 


863. Chemistry and metabolism of phosphoric 
esters by paper chromatography. GEORGE 
RovusER AND Martin Morrison (introduced by 
Rosert WirTtTeER). Dept. of Biochemistry, Univ. 
of Rochester, Rochester, N. Y. 

As general solvents for the paper chromatog- 
raphy of phosphoric esters two systems have been 
employed: a) phenol/water; and 6) the toluene 
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sulfonic acid solvent of Hanes and Isherwood 
(Nature 164: 1102, 1949). The hexose phosphates 
can be separated with iso-butyric acid/water (3) 
when the hexose mixture obtained by elution from 
chromatograms developed with a) or 6) is allowed 
to develop for 24 hours. Basic solvents cause hy- 
drolysis of some esters and interconversions (e.g. 
alpha to beta-glycero phosphate) that are not 
encountered with solvents a) and b). p-glyceralde- 
hyde-3-phosphate was found to equilibrate rapidly 
with dihydroxyacetone phosphate when eluted 
from chromatograms developed with a) or 6). This 
conversion can be prevented with hydrazine but 
bisulfite catalyzes the conversion and a condensa- 
tion of the trioses to a hexose. Phosphate esters 
separated by chromatography were identified by 
chemical reactions carried out on a micro scale. 
The following reactions can be run on the intact 
phosphate ester or on the phosphate free skeleton 
after hydrolysis: bromine oxidation, methylation, 
periodate oxidation, reaction with mercapto car- 
boxylic acids and hydrazine. The periodate reac- 
tion was found to be particularly useful for proof 
of structure and preparative purposes when con- 
ducted at 5°C for 24 hours. Carboxylic acid esters 
and acetals are produced from pentose and hexose 
phosphates. p-Glucose-6-phosphate, for example, 
yields the formic acid ester of p-glyceraldehyde- 
3-phosphate which can be hydrolyzed in the pres- 
ence of hydrazine to p-glyceraldehyde-3-phos- 
phate. 


864. Relatively homogeneous dextran frac- 
tions for physiological evaluation. WALLACE 
F. Runee*, Raymonp 8. DALTER* anp HOMER 
E. Stavety. Pharmaceutical Research Div., Com- 
mercial Solvents Corp., Terre Haute, Ind. 

B-512 dextran is a relatively unbranched poly- 
mer of glucose. Depolymerized dextran is poly- 
disperse, and only a certain molecular weight 
range is useful as a plasma volume expander. In 
cooperation with the Sub-committee on Shock, 
National Research Council, we have prepared frac- 
tions having narrow molecular weight ranges for 
physiological evaluation. Dextran hydrolysates 
were subjected to repeated fractionation by pre- 
cipitation from aqueous solution by methanol 
and by extraction with aqueous methanol, on the 
assumption that solubility varies inversely with 
molecular size. Fractions were combined according 
to number average molecular weight. After a suit- 
able degree of fractionation, weight average molec- 
ular weight distribution by Debye’s light scat- 
tering method were determined. Top and/or 
bottom cuts were moved as often as necessary 
to meet the arbitrary limits set, which are that 
the molecular weight of the top and bottom 
10% fraction shall not be more than 10% above 
or below the designated range. It was decided 
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that fractions having the following molecular 
weight ranges would be most useful: a) 10-20,000; 
b) 20-40,000; c) 40-60,000; d) 60-100,000; e) 100- 
150,000; f) 150-200,000; g) 200-300,000; and h) 
300-500,000. These fractions will be placed ip 
the hands of qualified investigators for the study 
of fundamental problems related to plasma 
volume expansion in the shock syndrome. 


865. Preparation of gamma-glutamyl] pep- 
tides. Howarp Sacus* anp ERwin Branp. 
Dept. of Biochemistry, College of Physicians and 
Surgeons, Columbia Univ., New York City. 
According to Le Quesne and Young (J. Chem. 

Soc. 1951/2) pure N-carbobenzyloxy-y-glutamyl- 

hydrazide provides an unambiguous pathway for 

the synthesis of y-glutamyl peptides. We have 
found that this synthesis does not yield y-pep- 
tides, but a mixture of y- and a-peptides, as indi- 
cated by paper chromatography, optical rotation, 
and the carboxyl nitrogen content. From the mix- 
tures pure y- and pure a-glutamyl peptides were 
obtained by fractional crystallization. In coupling 
reactions with N-carbobenzyloxy-y-glutamylazide 
there is apparently a partial shift from the y to 
the a position. The underlying mechanism remains 
to be investigated. However one is reminded of the 

observations of Curtius and Semper (Berichte 46: 

1162, 1913) who found that boiling 2-carboxy-3- 

nitrobenzazide with alcohol yielded 2-carbethoxy- 

3-nitrobenzoic acid. We have prepared y-peptides 

by the method of Boissonnas (Helvetica, 1951) 

from the a-benzyl ester of N-carbobenzyloxy- 

glutamic acid (this intermediate can be prepared 
from the a-benzyl ester of glutamic acid, which 
has m.p. 142-142.5°, [ap] + 11.9° in 0.5 n HCl). 

All the intermediates had sharp melting points 

and the peptides the correct content of total and 

carboxyl nitrogen. The specific rotation, [e:! in 

0.5 n HCl (ec = 1-1.5) of y-glutamyl-alanine was 

—11.5° for the 2 u and + 63.1° for the Lp peptide; 

for y-glutamyl-glutamic acid it was +3.8° for 

the 2 x and +36.7° for the Lp peptide. (Aided in 
part by a contract between the Office of Naval 

Research Department of the Navy, and Columbia 

University.) 


866. Succinyl CoA phosphokinase (SCP). D. R. 
Sanap1, H. Hirtr* anp L. Ovewiet*. Inst. for 
Enzyme Research, Univ. of Wisconsin, Madison. 
SCP has been prepared in highly purified form 

from extracts of pig heart muscle (conversion of 

2 um of succinyl CoA/min/mg at 38°). It catalyzes 

the reversible reaction: (1) Succinyl CoA + P: + 

ADP 2 Succinate + CoA + ATP. The assay *ys- 

tem for SCP is based on the coupling of reaction 

(1) with the a-ketoglutaric (Kg) oxidase system: 

(2) Kg + DPN* + CoA @ Succinyl CoA + 

DPNH + COs. In absence of the SCP system re- 
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duction of DPN* by Kg stops with exhaustion of 
CoA. The rate of DPN reduction in the combined 
enzyine systems can become a measure of SCP. 
The back reaction of equation (1) can also be used 
to assay SCP by trapping succinyl CoA as suc- 
cinhydroxamic acid. Balance studies show that 
equation (1) accurately describes the reactions 
catalysed by SCP. Although the overall reaction 
can be conceived of as a two-step process, there is 
no evidence that SCP is a mixture of two enzymes 
or that a stable intermediate like phosphoryl CoA 
is formed to any measurable degree. SCP is one 
of several enzymes which implement oxidative 
phosphorylation. Data on other enzymes with 
different specificities will be presented. 


867. Relationship of amino acids and protein 
to the production of fatty livers in rats. 
H. E. Sausperuicu. Dept. of Animal Husbandry 
and Nutrition, Alabama Polytechnic Inst., Au- 
burn. 

Previous work revealed that rats, fed certain 
amino acid imbalance diets developed fatty livers 
(Federation Proc. 11: 281 1952). Further studies 
have demonstrated that the fatty livers were not 
prevented by high levels of choline, folacin, B-12 
and methionine in the diet. Livers containing as 
high as 40% ether-extractable material (dry- 
weight basis) were obtained with weanling rats in 
21-28 days, compared with normal values of 6-12%. 
The condition was produced with a variety of 
diets, including those containing corn (95%), ses- 
ame meal (32%), wheat gluten (8%), or casein 
(6-10%), as the source of protein. Increasing the 
fat in the diet from 4% to 19% aggravated the con- 
dition. Inclusion of liver or pancreas powder (2%), 
dextrin, corn grits, or wheat gluten (10%), in a 
7% casein diet improved growth of the animals, 
but failed to prevent fatty livers. Similarly, sup- 
plements of cystine, methionine, lysine, histidine, 
threonine, phenylalanine, tryptophan, glycine and 
glutamic acid improved growth but aggravated 
the condition. However, supplementation of the 
7% casein diet with the 10 essential amino acids 
at a level equivalent to that in 138% of casein, 
nearly prevented fatty livers. Further supple- 
mentation with the non-essential amino acids 
completely prevented the fat infiltration. Supple- 
mentation of the 7% casein diet with 10% of zein, 
lactalbumin or casein prevented the condition, 
and 10% of gelatine was partially effective. Photo- 
graphs and data on growth, fat analyses, and 
histology will be presented. 


868. In Vito metabolism of adrenosterone- 
KeNNETH SAVARD, SHLOMO BuRSTEIN, HARRIS 
RoSENKRANTZ AND Ra.pH I. DorrMan (in- 
troduced by Mixa Hayano). Worcester Fndn. 
for Exptl. Biology, Shrewsbury, Mass. 
Adrenosterone (750 mg) was administered orally 
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to a 65-year-old male arthritic. Examination of 
the urinary ketonic steroids by silica gel and paper 
chromatography resulted in the isolation and 
identification of the following compounds: 
etiocholane-3a, 118-diol-17-one, and A%!)-etio- 
cholen-3a-ol-17-one (5.7% of the administered 
adrenosterone); 118-hydroxyandrosterone and 
A®?D -androsten-3a-ol-17-one (0.8%); etiocholan- 
3a-ol-11, 17-dione (0.7%) and 11-ketoandrosterone 
(0.4%). The results demonstrate the in vivo reduc- 
tion of the 11-keto group to the 118-hydroxy group. 
The relative quantities isolated of the androstane 
(C-5 a) and etiocholane (C-5 8) derivatives indi- 
cate that the 11-oxygen function favors the reduc- 
tion of the 4,5-unsaturation (ring A) to the an- 
drostane (C-5 a) configuration. No evidence for 
the conversion of adrenosterone to 11-desoxy 
steroid was obtained; in fact the absence of an- 
drosterone and etiocholanolone strongly suggests 
that their endogenous production had been sup- 
pressed. The utility of the system ligroin:pro- 
pylene glycol for the chromatography on paper 
of the urinary 17-ketosteroids will be discussed. 


869. Relation of basicity and molecular di- 
mensions of the 4-aminoazobenzenes to 
their carcinogenicity. EUGENE SAWICKI AND 
Francis FE. Ray (introduced by Haroup P. 
Morais). Cancer Research Lab., Univ. of Florida, 
Gainesville. 

Previous work has shown that a slight change in 
the structure of the 4-aminoazobenzenes often 
has a large influence on their carcinogenicity. We 
have examined 12 carcinogenic and 20 non-car- 
cinogenic derivatives in an effort to establish a 
relation between their physical chemical proper- 
ties and carcinogenicity. Within certain molecular 
dimensions the carcinogenic amines fall into a well 
defined pattern when their carcinogenicity is 
plotted against their ionization constants. The 
basicity of the compound is apparently of great 
importance but steric factors often play a deciding 
role. The beta nitrogen of the azo group proves to 
be the basic nitrogen of the 4-aminoazobenzenes. 
Thus, a methyl group in the 2-position or an ethyl 
group on the amino nitrogen increased the basicity 
while a methyl] group in the 2’-position or a benzyl 
group on the amino nitrogen decreased the basic- 
ity. It is now possible to give a logical explana- 
tion of the effects of substituents on the basicity 
of the molecule. A planar configuration seems 
necessary for carcinogenesis and substituents that 
distort the molecule render the compound inac- 
tive. Since the carcinogenic amines as well as the 
polynuclear hydrocarbons are all pz bases, it is 
probable that carcinogenesis involves the reac- 
tion between a base and a biological ‘acid.’ Graphs 
and spectral curves supporting these conclusions 
will be presented. (Supported by USPH grant 
C-1308.) 
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870. Serine phosphoric acid from diisopropyl- 
phosphoryl! derivative of eel cholinesterase. 
N. K. Scuarrer,* 8. C. May, Jr.* anp W. H. 
Summerson. Chemical Corps Med. Labs., Army 
Chemical Center, Md. 

Diisopropy! fluorophosphate (DFP) is a rela- 
tively specific inactivator of esterases such as 
cholinesterase and chymotrypsin; this inactiva- 
tion is accompanied by the formation of the di- 
isopropylphosphoryl derivative of the enzyme. 
Previously it was shown that the diisopropyl- 
phosphoryl derivative of chymotrypsin yields 
serine phosphoric acid on partial hydrolysis (Fed- 
eration Proc. 11: 282, 1952). It is of obvious in- 
terest to know whether or not cholinesterase in- 
activated by DFP yields the same compound. A 
highly purified preparation of eel cholinesterase 
was reacted with DFP labeled with P*? and the 
product was partially hydrolyzed with enzymes 
and acid. The hydrolysate was fractionated on a 
hydrogen form Dowex-50 column with 0.05 n HCl 
as the eluant. Two major P*? fractions were ob- 
tained. The first fraction, containing 43% of the 
original radioactivity, was probably o-phosphoric 
acid. The second fraction, obtained in a 46% 
yield, was heterogenous as shown by isotope dilu- 
tion experiments with synthetic serine phosphoric 
acid. Repeated precipitation with alcohol gave a 
subfraction in 85% yield which was identical with 


serine phosphoric acid by isotope dilution and col- 
umn chromatography. The remaining portion of 
the second fraction, after further hydrolysis, also 
yielded serine phosphoric acid. There was no evi- 
dence for the presence of threonine phosphoric 
acid in these hydrolysates. 


871. Coupled transaminations and decarbox- 
ylations in extracts of higher plants. OTTo 
ScHALES AND SELMA 8S. ScHaes.* Chemical Re- 
search Lab., Alton Ochsner Med. Fndn., and Dept. 
of Biochemistry, Tulane Univ. School of Medicine, 
New Orleans, La. 

It was reported previously from this laboratory 
(Federation Proc. 9: 223, 1950) that extracts from 
a variety of higher plants liberated CO, anaero- 
bically at pH 6 when ketoglutaric acid (KGA) 
was added. The reaction mechanism has now been 
elucidated. Phenol (2 mg/ml), which inhibited 
completely the decarboxylation of pyruvic acid 
(PA) by squash extracts, caused only partial sup- 
pression of the liberation of CO, observed in 
presence of IGA. Short dialysis (17 hr) of plant 
extracts had no effect on PA carboxylase, but 
practically abolished the KGA reaction. Dialyzed 
extracts were reactivated by concentrated dialy- 
sate or by Difco yeast extract, but not by thiamin 
pyrophosphate, pyridoxal phosphate, or pyridox- 
amine phosphate. Fresh squash extracts released 
2-3 moles CO2/mole KGA. Succinic semialdehyde 
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was not an intermediate, eliminating an a-keto 
acid carboxylase (specific for KGA) from consid- 
eration. From Difco yeast extract two substances 
responsible for the reactivation of dialyzed plant 
extracts were isolated and identified as L-aspartic 
acid (ASP) and t-alanine (AL). The first step of 
the reaction chain consists of a transamination, 
in which ASP and AL react with KGA under for- 
mation of glutamic acid (GA) and oxaloacetic 
acid (OAA) or PA, respectively. Subsequently, 
OAA and PA are decarboxylated, yielding 2 or 1 
mole of CO2, respectively. Squash extracts lib- 
erate an additional mole of COz from GA, but GA 
accumulates in corn extracts, which are free of 
GA decarboxylase. Contrary to findings with 
squash, complete inhibition by phenol was ob- 
served in mixtures of dialyzed corn extract, AL 
and KGA, since the CO, liberated by this system 
resulted from the phenol sensitive action of PA 
carboxylase. Fresh extracts were activated ad- 
ditively by thiamin pyrophosphate and pyridoxal 
phosphate. 


872. Synthesis of lactose in rabbits studied 
with C-labeled compounds. P. ScHAMBYE,* 
H. G. Woop anv G. PopsAx.* Dept. of Spec. 
Pathology, Royal Vet. College, Copenhagen, Den- 
mark; Dept of Biochemistry, Western Reserve 
Univ. School of Medicine, Cleveland, Ohio; and 
Natl. Inst. Med. Research, London, England. 
The liver glycogen and milk lactose were iso- 

lated from rabbits following intravenous injec- 

tion of acetate-l-or-2-C, pyruvate-2-or-3-C", 
butyrate-3-C™, and orally administered glucose-1- 

C™“, The sugars were hydrolyzed and degraded 

with Lactobacillus casei. A distribution pattern for 

C™ was found in the hexoses of the lactose which 

is consistent with a metabolic conversion to car- 

bohydrates such as, 2CH;-C*OOH — “CH;-C*0- 

CH,-C*OOH” — CH;-C*O-CH; — ‘“CH;-C*0- 

COOH” — Sugar (ef. Sakami AND LarayéE, J. Biol. 

Chem. 193: 199, 1951). By this conversion there is 

a possibility of net synthesis of carbohydrate 

from fatty acids and the isotope of acetate-1-C" 

occurs in the 1, 2, 5 and 6 positions in addition to 
the 3 and 4 positions. With acetate-1-C™ approxi- 

mately 20% of the.C™ has been found in 1, 2, 5 

and 6 positions. The Krebs cycle and glycolytic 

reactions per se yield no net synthesis and only 
3,4-labeled carbohydrates. The glucose and galac- 
tose moieties of the lactose were found to differ 
in their C'4-patterns. For example with glucose-1- 

C™ the ¢.p.m. per mn C in carbons 1,6; 2,5; and 

3,4 were 3258, 330, 1383 for glucose and 1487, 179, 

164 for galactose; with butyrate-3-C™ the values 

were 247, 271, 3248 and 512, 783, 3272 respectiv«ly. 

These results indicate that galactose and glucose 

may in part have different origins and that galac- 
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tose is not entirely formed directly from the glu- 
cose carbon chain. 


873. Intermediate steps in tyrosine metab- 
olism. BERNARD ScHEpPaRTz (introduced by 
Wiit1aM H. Pearman). Dept. of Biochemistry, 
Jefferson Med. College, Philadelphia, Pa. 

In extracts of acetone powders of rat liver, 
supplemented with ketoglutarate to permit trans- 
amination (J. Biol. Chem. 193: 293, 1951), the oxi- 
dation of tyrosine is inhibited by dipyridyl, 
phenanthroline, hydroxyquinoline, and _ ethyl- 
enediaminetetraacetic acid. These compounds also 
inhibit the oxidation of homogentisic acid. Pre- 
liminary experiments indicate that ferrous iron 
may be involved in the oxidation of homogentisic 
acid, as reported by Suda and Takeda (J. Biochem. 
(Japan) 37: 381, 1950). In disagreement with these 
investigators, phosphate is not required for the 
complete conversion of homogentisic to acetoacetic 
acid. The extent of inhibition of the oxida- 
tion of homogentisic acid by ethylenediamine- 
tetraacetic acid depends upon the time of incuba- 
tion of the enzyme preparation with the inhibitor, 
suggesting that the metallic component of the 
system is not in simple ionic association with its 
apoenzyme, Benzoquinoneacetic acid, which has 
been proposed as a metabolite of homogentisic 
acid, is also oxidized by extracts of liver acetone 
powders, but at a slower rate than homogentisic 
acid. Additional data on the metabolism of benzo- 
quinoneacetic acid will be presented. (Supported 
by a research grant from the National Institutes 
of Health, U. S. Public Health Service.) 


874. Immunochemical specificity of alkaline 
phosphatase from dog intestine. Max Scuia- 
MowITz (introduced by Oscar Bopansky). Re- 
search Biochemistry Section, Sloan-Kettering Inst. 
for Cancer Research, New York City. 

The discrete nature of the alkaline phosphatase 
of dog intestine has been shown by the immuno- 
chemical specificity of the antibodies formed 
against it. The production in rabbits of antibodies 
against a partially purified dog intestine phos- 
phatase was stimulated by a series of graded- 
dose intravenous injections of a suspension of the 
alum-precipitated enzyme. Rabbit serum, col- 
lected a week after the last injection, contained 
antibodies specific for the alkaline phosphatase 
from dog intestine. Complete precipitation of the 
enzyme by its immune serum could be attained 
at pH 7.8. The antigen-antibody complex pre- 
cipitated at pu 7.8 could be solubilized by an ex- 
cess of the antigen at that px. The site of enzyme 
activity appears to be different from that of anti- 
body attachment inasmuch as a suspension of the 
precipitin at pH 7.8 showed practically all of the 
activity of the free enzyme. The intestinal phos- 
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phatases of rabbit, rat and bovine origin neither 
gave enzyme-antibody precipitins with the anti- 
dog immune serum, nor did their presence in- 
fluence the precipitation of the dog enzyme by its 
immune serum. In a similar manner, organ speci- 
ficity of the anti-dog intestine phosphatase anti- 
bodies was demonstrated with the alkaline phos- 
phatases prepared by a comparable procedure 
from dog kidney and liver. The phosphatases 
tested were alike in that all were inhibited by 
10-? m KCN and only mildly activated by 10-2 m 
MgCl. 


875. Transthiomethylation. F. ScHLENK AND 
R. L. Smitu.* Dept. of Bacteriology, Towa State 
College, Ames. . 

Methionine acts as a specific precursor in the 
formation of thiomethyladenosine. (Federation 
Proc. 11: 289, 1952). The mechanism of the reac- 
tion has been investigated with Torulopsis utilis 
and labeled methionine. The specific activity of 
pL-methionine-C4H; and p.i-methionine-S* was 
found almost quantitatively in the nucleoside 
while the recovery of the label of pt-methionine- 
aC and pi-methionine-8,yC' remained insig- 
nificant. This shows that only the thiomethy] 
group is transferred. An explanation of the mech- 
anism is offered by the intermediary formation of 
a thetin-like compound, S-adenosyl methionine, 
which is split to thiomethyladenosine and homo- 
serine. The term ‘transthiomethylation’ is suggested 
for this new type of reaction. 


876. Chemistry of acetal phospholipides. G. 
ScumipT, B. OTTENSTEIN* AND M. J. BEssMAN.* 
Research Labs., Boston Dispensary and Tufts 
Med. School, Boston, Mass. 

Acetal phospholipides are believed to be com- 
pounds in which the glycolic hydroxyl groups of 
one molecule of glyceryl phosphoryl ethanolamine 
(GPE) are linked to one molecule of a fatty alde- 
hyde. One should therefore expect that the hy- 
drolysis of acetal phospholipides under the con- 
ditions of the plasmal reaction would result in the 
formation of aldehyde groups and GPE in equi- 
molecular proportions. GPE would appear in the 
reaction mixture as acid-soluble phosphate. This 
theory was tested by means of improved quanti- 
tative methods for the determination of aldehydes 
with Schiff’s reagent, and for determination of 
water soluble phosphates in lipide mixtures. The 
plasmal reactions with isolated pure samples of 
plasmalogen was accompanied by the appearance 
of the expected amounts of water soluble organic 
phosphate, but no water soluble phosphate was 
liberated during the plasmal reaction on crude 
brain lipide extracts. However, when such ex- 
tracts were first treated with alkali, the subse- 
quent application of the Feulgen reaction was 
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accompanied by the formation of acid-soluble 
phosphate in amounts practically equimolecular 
with those of the liberated fatty aldehydes. All 
procedures for the isolation of acetal phospholip- 
ides involve saponification of the lipide mixture 
with alkali for the elimination of lecithines and 
cephalines. It was concluded that the acetal phos- 
pholipides isolated by current procedures are 
products of hydrolysis of the native acetal phos- 
pholipides, and that the latter are alkali-labile 
compounds of GPE lipide acetals with other lipide 
groups. 


877. Effects of pregnane-3a,17a,21-triol-11,20- 
dione (tetrahydro Cpd. E) on biological 
activity and in vitro metabolism of 17-hy- 
droxy-ll-dehydrocorticosterone (Cpd. E). 
JouN J. ScHNEWER. Dept. of Exptl. Medicine, 
Jefferson Med. College, Philadelphia, Pa. 
Tetrahydro Cpd. E (THE) is inactive in the 

glycogen deposition test, but can inhibit the ac- 

tivity of Cpd. E when both compounds are as- 

sayed simultaneously. When the THE:Cpd. E 

ratio was 10:1, we noted a 50% decrease in the 

amount of glycogen deposited. This demonstra- 
tion led to the development of an in vitro system 
that would permit investigation of the general 
problem of steroid antagonism. In this system, the 
relationship between substrate concentration and 
rate as measured both in terms of loss of the con- 
jugated unsaturated system and degradation of 
the side chain was linear when up to 900 y of Cpd. 

E were incubated aerobically with approximately 

500 mg rat liver slices for periods of 1 hour. It has 

also been shown that for periods of up to 80 min 

the enzymatic reactions follow first order kinetics. 

The kinetics of the metabolism of THE in this 

system as determined in terms of the degradation 

of the side chain parallel those of Cpd. E. The ef- 
fects of simultaneously incubating Cpd. E and 

THE will be presented. Additional data illus- 

trating the ability to THE to antagonize Cpd. E 

in vivo will be supplied. 


878. Incorporation of radioactive lysine into 
protein. RicHarp SCHWEET* AND Henry Bor- 
sook. Kerckhoff Labs. of Biology, California 
Inst. of Technology, Pasadena. 

A study has been made of the lysine-incorporat- 
ing system reported by Borsook and co-workers 
(J. Biol. Chem. 184: 529, 1950). The enzyme is 
soluble and has been purified approximately 
thirtyfold by isoelectric precipitation and salt 
fractionation. Essentially all of the original ac- 
tivity is recovered in the various fractions. The 
amount of incorporation is proportional to the 
protein concentration, specific activity of the 
added C**-lysine and the temperature (between 
20 and 45°C). Incorporation is very slow at lower 
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temperatures and inactivation of the enzyine oc. 
curs at higher temperatures under the assay con- 
ditions. Radioactive glycine, leucine, histidine 
and p-lysine are not incorporated. No incorpora. 
tion takes place in the absence of Ca ion. Ba and 
Mg ions do not substitute and do not inhibit. 
Dinitrophenol and ATP have no effect on the 
activity. No incorporation takes place when the 
enzyme is incubated with 5 X 10-5 m iodoacetamide 
or p-chloromercuribenzoate. This inhibition is 
prevented and reversed by glutathione. Little or 
none of the incorporated lysine is removed from 
the protein by incubation with large amounts of 
inert lysine, hot trichloracetic acid, alkaline wash- 
ing, ninhydrin or oxidation with performic acid. 
Some discussion of the mechanism of the reaction 
based on these results and on studies with Ca 
will be presented. 


879. Enzymatic activities in a microbial prep- 
aration of glucose oxidase. SIGMUND ScHwin- 
MER. Western Regional Research Lab., and Bureau 
of Agricultural and Industrial Chemistry, U. 8. 
Dept. of Agriculture, Albany, Calif. 

Attempts to decrease the reducing sugar content 
of potato granules and disks by incubation with a 
microbial preparation designed to contain glucose 
oxidase and catalase (Deoxygenase, Vita-zyme 
Corp.) resulted in either no decrease or, at times, 
an increase in the reducing sugar content of the 
potatoes. Concomitantly, this preparation caused 
total esterification of the orthophosphate initially 
present in the reaction mixture. The possibility 
that these results were due in part to glucose oxi- 
dase inhibitor in potatoes was eliminated by show- 
ing that rate of oxidation of added glucose by the 
oxidase was unchanged in the presence of potato 
extract. The results can be explained by the 
demonstrable presence in this microbial prepara- 
tion of invertase amylase, phosphorylase and 
glucose-6-phosphatase, in addition to glucose oxi- 
dase. The substrates for these enzymes are known 
to occur in potatoes (ARREGUIN-LOZANO, AND 
Bonner, Plant Physiol. 24: 720, 1949). The ap- 
parent oxidation of glucose-6-phosphate was 
shown to be due to preliminary phosphatase ac- 
tion resulting in the liberation of inorganic phos- 
phate and also glucose, which then was oxidized. 
Keilin and Hartree (Biochem. J. 42: 221, 1948) 
showed that glucose-6-phosphate is not oxidized 
by relatively pure preparations of glucose oxi- 
dase. Under the conditions used, the hydrolysis 
of phosphatase was rate limiting, since the ap- 
parent rate of oxidation of glucose-6-phosp!:te 
kept pace with the liberation of inorganic p}i0s- 
phate. These results indicate that such prep:ra- 
tions could be made more useful for the purpose 
proposed above by eliminating reducing-group- 
producing enzymes without reduction of the 
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amounts of glucose oxidase, catalase, and glucose- 
6-phosphatase. 


980. Metabolic studies of progesterone-21-C". 
Frances N. H. SHen* anv E. A. Dorsy, Jr. 
Depts. of Biochemistry and Internal Medicine, 
St. Louis Univ. School of Medicine, St. Louis, Mo. 
The distribution of progesterone-21-C' was 

studied in adult spayed rats after intragastric 

administration of 0.6 mg in 50% ethanol. Re- 
covery of C was almost quantitative with most 
of the radioactivity found in the feces of controls 
after four days and a small amount in the urine. 
Small amounts of radioactivity were found in ex- 
pired COs. In rats with bile fistulas, the bile con- 
tained most of the C", while in rats with ligated 
bile ducts, the radioactivity was excreted in the 
urine in large amounts. The distribution of radio- 
activity in the organs or tissues of adult female 

primed ovariectomized rats was studied at 15, 

30, 45, and 90 minute intervals after intravenous 

administration of about 0.6 mg radioprogesterone 

dissolved in 2 ml of spayed rat serum. After diges- 
tion and extraction of the tissues, radioactivity 
was measured in the organs, tissues and blood. 

Most of the radioactivity was recovered from the 

liver and the intestinal tract. As blood levels of 

C decreased, increasing amounts were found in 

bile or intestinal contents. 


881. Effects of tumor on normal tissue metab- 
olism in tumor-bearing rats: IV. Metabolite 
inhibition in presence of Flexner-Jobling 
and lymphosarcoma. Irvinc R. SHERMAN 
AND Emity P. CHAFFEE (introduced by GEORGE 
R. Cowal). Section of Med. Physics, Dept. of 
Physiology, Yale Univ. School of Medicine, New 
Haven, Conn. 

Previous work reported from this laboratory 
with the Walker carcinosarcoma-256 indicated that 
citrate and succinate metabolism were largely in- 
hibited in the liver when the tumor was at a re- 
mote site. Extension of this work on the tumors 
named in the title shows that this effect is not 
unique with the Walker tumor. The same degree of 
inhibition of citrate and succinate metabolism is 
found in the Flexner-Jobling and lymphosarcoma. 
The work was also extended to include kidney 
tissue. The results obtained indicate that the de- 
gree of inhibition in kidney tissue is even greater 
than that in liver tissue for the same substrates. 
The degree of inhibition, over 50% with citrate 
and over 30% with succinate, as compared with 
hormal, non-tumor bearing rats was greater than 
tan be accounted for by a decrease in the quan- 
tity of enzyme as characterized by Greenstein 
eta’. This confirms our previous work on the in- 
hibitory effect of a non-metastatic tumor at a re- 
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mote site on an organ which has a normal gross 
and microscopic anatomy. 


882. Methionine metabolism of Streptococcus 
faecalis. GERALD D. SHocKMAN* AND GERRIT 
Torenniés. Inst. for Cancer Research and Lank- 
enau Hosp. Research Inst., Philadelphia, Pa. 
L-Methionine disappearing from the medium 

during growth of S. faecalis 9790 cannot be fully 

identified analytically in the cells; it differs in 
this regard from six other L-amino acids (ef. 

Federation Proc. 11: 286, 1952). After growth in 

the presence of various limiting levels of radio- 

active L-methionine the supernatant medium con- 

tains approximately one-fifth of the initial S* 

but no bacteriologically measurable L-methionine. 

However paper chromatography of supernatants 

with different solvent systems yielded radioactive 

spots corresponding to methionine and methio- 
nine sulfoxide. That the supernatant contains 
radioactive p-methionine was shown by crystal- 
lization to constant activity of a), methionine 
isolated by elution from a Dowex-50 column and 
diluted with carrier p-methionine and }), S-ben- 
zyl-p-homocysteine prepared from the superna- 
tant after addition of p-methionine. That only 
one-half of the radioactivity of the supernatant 
can be thus accounted for results partly from for- 
mation of methionine sulfoxide. The extracellular 
p-methionine is thought to be made by an intra- 
cellular methionine racemase. 1L-Methionine, 
which differs from other neutral amino acids in 
not completely reappearing in the cells as it dis- 
appears from the medium during growth, also 
differs in that its enantiomorph can be utilized. 
Experiments show this to be due to metabolic 
conversion of the p-form to L-. The present data 
are compatible with the concept that the same 
racemase which can make p-methionine available 
by converting it slowly to the L-form, automati- 
cally functions during growth on L-methionine in 
converting a fraction of it to the p-form. (Work 
done under a research contract with the Office of 
Naval Research.) 


883. Release from mitochondria of acid-solu- 
ble material absorbing at 260 mu. PHILIP 
SIEKEVITz* AND VAN R. Porter. McArdle Mem. 
Lab., Univ. of Wisconsin, Madison. 

Rat liver mitochondria were incubated in 0.25 
M sucrose at 30° for different lengths of time, then 
centrifuged to separate the mitochondria from the 
medium. The mitochondria were taken up in su- 
crose and perchloric acid was added to both the 
mitochondrial suspension and the supernatant. 
It was found that acid-soluble material which had 
been within the mitochondria and which had an 
absorption spectrum closely resembling that of 
adenine had been released into the medium during 
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the incubation. This release did not occur at 0°. 
Based on the absorption of the adenine ring, it 
was found that there are approximately 0.4 um of 
acid-soluble material in the. mitochondria from 
1 gm wet weight of liver, nearly all of which is 
released in 30 min. Cat* (5 X 10-4 M) increased the 
rate of the release, while Mg*t* (10- m) inhibited 
it after 10-30 min incubation but had little effect 
after 60 min. The addition of glutamate gave a 
picture similar to that with Mg**, while F~ (10-2 m) 
inhibited at all times. Despite the fact that 2,4- 
dinitrophenol also absorbs at 260 my, it could be 
demonstrated that at 3 X 10-5 m optimal conc. it 
gave an inhibition of the release (100% inhibition 
after 5 min incubation, 50% after 30 min). The 
release seems to be correlated with the appear- 
ance of ‘ATPase’ activity in mitochondria and 
with the inactivation of oxidative phosphoryla- 
tion. The nature of the compounds involved and 
their possible implication in oxidative phospho- 
rylation are being investigated. 


884. Enzymatic studies on nitrate and nitrite 
mutants of Neurospora. WARREN S. SILVER* 
AND Wiiu1aM D. McE roy. Dept. of Biol., and 
McCollum-Pratt Institute, The Johns Hopkins 
University. 

An enzymatic study on cell-free extracts has 
been made of mutants of Neurospora crassa which 
lack the ability to utilize nitrate or nitrite for 
growth. Three different types of mutants have 
been obtained which will use nitrite, but not ni- 
trate, as a nitrogen source. One type has no TPN- 
linked nitrate reductase activity; another is pH 
sensitive, producing nitrate reductase when grown 
at pH 6.5 but not at 5.5; the third has no nitrate 
reductase, but on a nitrate medium adaptively 
produces a heat labile inhibitor which blocks wild 
type nitrate reductase. TPN-linked dehydro- 
genases in these strains are normal. There are at 
least four distinct genetic and/or biochemical 
types in the mutants which grow on ammonia 
but not on nitrite or nitrate. One type grows in a 
nitrate or nitrite medium and produces nitrate 
reductase when a trace quantity of ammonia is 
present. A second type has nitrate reductase but 
lacks glutamic dehydrogenase. The two remaining 
types, which are genetically dissimilar, have no 
measurable nitrate reductase when grown on 
NH,NO;. A survey of dehydrogenases, trans- 
aminases, and ‘‘nitrite reductase”’ in these strains 
indicates further differences. Mutant strains pro- 
duce four to eight times as much titratable acid- 
ity as the wild type. Analyses of the fermentation 
products are being made. The results will be dis- 
cussed in relation to a general scheme for nitrate 
and ammonia assimilation in Neurospora. 


885. Citrovorum factor intermediate in liver 
autolysates. MILTON SILVERMAN AND JOHN C. 
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KereszTEsy. Nail. Insts. of Health. Bethesda, Md. 

A product, intermediate in the conversion of the 
bound-liver form of folic acid to citrovorum fac- 
tor (CF), has been obtained from partially auto- 
lyzed liver. This substance has essentially the 
same microbiological activity for Streptococcus 
faecalis R as pterolyglutamic acid (PGA) and is 
very slightly, if at all, active for Leuconostoc 
citrovorum. On alkaline hydrolysis this substance 
is converted to PGA. This intermediate form of 
CF can be converted enzymatically to either CF 
or a microbiologically inactive product. Rever- 
sion to the latter appears to be a diphosphopyr- 
idine-nucleotide dependent reaction which can 
be blocked by sodium arsenite, antabuse and 
xanthopterin. The identity of this intermediate 
with synthetic formyl] folic acid will be discussed. 


886. Biosynthesis of aldolase and glyceralde- 
hyde-3-phosphate dehydrogenase. MELVIN 
V. Stmpson* anp Srpney F. Ve ick. Dept. of 
Biochemistry, Washington Univ. School of Med- 
icine, St. Louis, Mo. 

Aldolase and glyceraldehyde-3-phosphate de- 
hydrogenase were crystallized from the muscle of 
a rabbit which has been injected 38 hours pre- 
viously with 0.1 millicurie each of glycine-1-C", 
alanine-1-C™, phenylalanine-3-C", lysine-2-C", 
and methionine-S*. Pure amino acids were iso- 
lated from the hydrolysates of the two proteins 
and their specific radioactivities were determined. 
Measurable radioactivity was found in aspartic 
and glutamic acids, serine, glycine, alanine, 
phenylalanine, tyrosine, lysine, arginine and me- 
thionine. Although the specific activities of the 
amino acids were widely different, the activity of 
each amino acid from aldolase was 1.7 times that 
of the corresponding amino acid from the dehydro- 
genase. The constancy of the activity ratio im- 
plies that the two proteins, although they turned 
over metabolically at different rates, were in 
equilibrium with the same pool of amino acids. 
An extension of this work, now under way, should 
permit a distinction to be made between two al- 
ternate mechanisms of protein synthesis: a) the 
stepwise formation of a series of peptides of in- 
creasing size and complexity existing as a pool in 
equilibrium with the proteins; and 6) the syn- 
thesis of each protein molecule in its entirety by 
a mechanism which does not involve free peptide 
intermediates. The present results suggest the 
latter mechanism. 


887. Dietary restrictions and mobilization of 
‘stable’ calcium fraction of the skeleton. 
Leon SincER* anp W. D. Armstrona. Dept. 
of Physiological Chemistry, Univ. of Minnesota, 
Minneapolis. 

An investigation with the large, growing mile 

rat has been conducted to study the effects of a 
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low calcium intake with and without Vitamin D 
deficiency on the mobilization of the fixed cal- 
cum fraction of the skeleton (that fraction of the 
skeleton resulting from the slow incorporation of 
ions by recrystallization as a function of time and 
bone growth). The total calcium and calcium® 
contained in the combined radius and ulna of the 
right limb, removed by amputation 67 days after 
the administration of the radiocalcium, and of the 
left limb, removed at sacrifice at intervals up to 
) days after amputation, were determined. Com- 
parative radioautographs of the humeri have 
been made. The calcium contents and specific 
activities of the remainder of the skeleton, and 
of the homogenate, have been determined at in- 
tervals up to 147 days. The data furnish evidence 
that the normal rate of turnover of the ‘stable’ 
calcium fraction of the skeleton is not altered by 
alow calcium intake with or without Vitamin D. 
Acomparison of the analytical values of the com- 
bined radius and ulna of corresponding limbs em- 
phasizes the effect of skeletal accretion on the 
specific activity. 


88. Metabolic functions of coenzyme III in 
animal tissues. THomas P. SINGER AND EDNA 
B. KEARNEY.* Inst. for Enzyme Research, Univ. 
of Wisconsin, Madison. 

Little is known of the sequence of enzymatic 
ractions involved in the oxidation of sulfur- 
containing amino acids in animal tissues. The 
metabolic path in bacteria has been delineated by 
the demonstration (KEARNEY AND SINGER, Bio- 
chim. Biophys. Acta, 8: 698, 1952) that L-cysteine- 
sulfinate, an important oxidation product of L-cys- 
teine, is oxidized via two competing routes: by 
transamination to 8-sulfinylpyruvate and thence 
to sulfate and pyruvate and by reversible dehy- 
drogenation to L-cysteic acid. The latter dehy- 
drogenation in extracts of P. vulgaris specifically 
requires a new pyridine nucleotide catalyst, pro- 
Visionally named coenzyme III (SiIncER AND 
Kearney, Biochim. Biophys. Acta, 8: 700, 1952). 
The same dual pathway for the oxidation of 
cysteinesulfinate exists in animal tissues. Soluble 
cysteinesulfinic dehydrogenases have now been 
obtained from acetone powders of the livers, kid- 
heys, and hearts of a variety of higher animals. 


The enzyme is concentrated in the mitochondria © 


ind may be extracted from acetone powders of the 
same in highly active form. The most active de- 
hydrogenase preparations have been obtained 
from rat and rabbit liver mitochondria. Like the 
bacterial dehydrogenase, the apoenzymes from 
animals require coenzyme III, but unlike the bac- 
terial enzyme, also show a small activity with 
DPN and TPN. Coenzyme III has been encoun- 
tered in every animal tissue examined, the highest 
Concentrations being in liver and kidney. Exten- 
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sive purification of the coenzyme from yeast has 
been achieved. The implications of the findings for 
the metabolism of cysteine in animal tissues will 
be discussed. 


889. Factors influencing assay of staphylococ- 
cus stimulatory factor (SSF). NaTHAN 
SLOANE, M. SAMUELS, AND W. Bare (introduced 
by B. L. Hutcuinas). Lederle Labs. Div., Amer- 
tcan Cyanamid Co., Pearl River, N. Y. 

Sloane and McKee (J. A. C. S. 74: 983, 987, 
1952) have described the assay for and the isola- 
tion of an SSF protein from bovine plasma. Fur- 
ther studies were directed towards determining 
the effect of pH, incubation temperature, and ster- 
ilization temperature on the assay. of protein and 
dialyzable SSF preparations. The organism is 
stimulated by active preparations at 22, 30 and 
37°C. and between pu 6.0-7.4. If the medium is 
sterilized at 100°, citrate at a level of 2 ug/ml 
stimulates the growth of the organism. Oxalace- 
tate is about oth as active as citrate; malate and 
a-ketoglutarate are 149th as active as citrate. 
Isocitrate, cis-aconitate, succinate and fumarate 
are inactive. If the medium is sterilized at 121°, 
all of the Krebs cycle acids are inactive but the 
organism responds to the protein fractions. It 
was determined that citrate and some SSF ac- 
tive proteins are more active in the presence of a 
filtrate factor which has no SSF activity per se. 
SSF protein, crystalline mercaptalbumin, 100% 
albumin and crystalline growth hormone show 
increased SSF response in the presence of the fil- 
trate factor. Crystalline insulin, crystalline acid 
glycoprotein, crystalline trypsin show no increased 
SSF activity in the presence of the filtrate factor. 


890. Study of lipoprotein fractions by paper 
electrophoresis. EvizaBetH R. B. Smita, T. 
M. Crawrorp,* Mera R. JETTON,* AND E. L. 
Durrum.* Dept. of Cardio-respiratory Diseases, 
Army Med. Service Grad. School, Walter Reed 
Army Med. Center, Washington, D. C. 

Studies by paper electrophoresis of ‘top frac- 
tions’ of serum, prepared by the Gofman tech- 
nique, have proved unsatisfactory due to adsorp- 
tion of the material by the paper. A relatively high 
density lipoprotein, prepared by differential ul- 
tracentrifugation from human and rabbit sera, 
has been successfully resolved. 


891. Combination of uridylic acid with mag- 
nesium or manganous ions. KENpRIC C. 
SmitH* AND FRANK WORTHINGTON ALLEN. Dept. 
of Physiological Chemistry, Univ. of California 
School of Medicine, Berkeley. 

Pure samples of both uridylic acids a and } 
separate into two spots of approximately equal 
concentration when chromatographed on What- 
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man No. 1 filter paper using isopropanol/acetic 
acid/water (60/30/10) as the solvent. Only a slight 
separation occurs on No. 40 or solvent washed No. 
1. If, however, an aqueous solution of the dried 
solvent extract of Whatman No. | is added to the 
samples of uridylic acid, separations equal to 
those observed on No. 1 do occur on No. 40 or on 
solvent washed No. 1. This separation is due to 
the presence of magnesium and manganous ions 
in Whatman No. 1. The slowest spot of uridylic 
acid contains magnesium (or manganese) while 
the fastest spot contains none. This effect by 
magnesium ions does not occur in the presence of 
sodium or potassium ions in the high concentra- 
tions usually found in neutralized nucleic acid 
hydrolysates and by ammonium ions in lesser con- 
centrations. Under certain conditions three spots 
can be obtained for uridylic acid on Whatman No. 
40. The slowest spot is combined with magnesium 
while the two faster spots contain none. As the 
concentration of magnesium is increased the lead- 
ing spots disappear leaving only one spot of uri- 
dylic acid in combination with magnesium. The 
middle spot may be a complex of uridylic acid 
with some ion as yet undetermined. These results 
caution against hasty conclusions regarding paper 
chromatographic results when determined under 
only one set of conditions, and also suggest a 
possible method for the determination of ion bind- 
ing capacities which would otherwise be difficult 
to determine. 


892. Relationships of cytochromes a and a;. 
Lucite Situ (introduced by W. C. Srap1e). 
Johnson Research Fndn., Univ. of Pennsylvania, 
Philadelphia. 

Unlike many bacteria, suspensions of Staph. 
albus and B. subtilis show a visible cytochrome 
spectrum similar to that of yeast or heart muscle, 
with peaks at 603, 564 and 550 my corresponding 
to cytochromes a, b and c. B. subtilis shows the 
Soret band of cytochrome a; at 444 mu, whereas 
in the Staph. albus Soret spectrum there is only a 
peak at 430 my. Chance (in press) has identified 
a cytochrome oxidase of type a; in B. subtilis, 
which is not present in Staph. albus. The latter 
contains a ‘CO-binding pigment’ with a peak of 
the CO compound at 416 mu. We now find that the 
peak at 603 my in both bacteria shifts with cyanide 
to about 590 my. In the presence of CO, the 603 
my band of B. subtilis is replaced by a 2-banded 
spectrum like that of yeast cytochrome a;-CO. 
On the other hand, the 603, my band of Staph. 
albus shows no measurable change in CO; the vis- 
ible peaks of the ‘CO-binding pigment’ are at 
about 570 and 530 mu. These data show that neither 
the presence of the band at 603 muy, nor its shift 
with cyanide can be used to identify cytochrome 
oxidase of type a;; the formation of the CO com- 
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pound with peaks at 590 and 430 my is required, 
The view that cytochromes a and a; are invariably 
associated no longer holds, since we find cyto. 
chrome a with no detectable amount of cytochrome 
a; in Staph. albus. In B. subtilis we find cytochrome 
a with a relatively larger amount of cytochrome 
a; than in yeast. 


893. Composition of mineral deposited in 
in vitro calcification in relation to fluid 
composition. ALBERT E. SoBe, ALBERT 
HirscHMaNn,* Harry GOLDENBERG,* EMANUEL 
SCHMERZLER* AND I. FANKUCHEN.* Dept. of 
Biochemistry, Jewish Hospital, Dept. of Anat- 
omy, New York State Univ. College of Medicine 
and Dept. of Chemistry and Applied Physics., 
Polytechnic Inst., Brooklyn, N. Y. 
Investigation was made of the composition of 

the new mineral deposited when rachitic rat tibiae 

were calcified in vitro. This new composition was 
related to the composition of the fluid. PO,:CO; 
and Ca:POQ, ratios of the solid can be expressed 
as the logarithmic function of the ratios of these 
same ions in the fluid, and fall on a straight line 
when plotted graphically. Citrate: PO, ratios of 
the solid were also related to the concentration of 
citrate and phosphate in the fluid, and seem to 
depend on fluid composition as far as could be as- 
certained. X-ray diffraction studies reveal only 
the apatite lattice, and fail to reveal the presence 
of CaHPO,. These studies may be taken as fur- 
ther proof of the hypothesis that variations in 
composition of mineral deposits in the body are 
related to variations in composition of the fluid 
from which the precipitate forms. (Supported by 
a grant from the Nat. Inst. of Dental Research, 
Nat. Insts. of Health, USPHS.). 


894. Transformation of choline to glycine in 
the rat. Sipney Sotoway (introduced by Mar- 
joriE R. Sterren). Div. of Nutrition and Phys- 
iology, Public Health Research Inst. of the City 
of New York, N. Y. 

There is considerable evidence to suggest that 
a major pathway of choline metabolism in the 
animal is via a series of oxidative steps: choline ~ 
betaine aldehyde — betaine, and that it is betaine 
which serves as the donor of methyl groups. In 
view of an earlier finding that betaine was re: ‘ily 
demethylated to glycine in the rat, it is consid- 
ered of interest to compare injected isotopic 
choline and betaine as precursors of the glycine 
moiety of hippuric acid in the intact aniroal. 
Betaine-N* or choline-N"-C“ (ethanol labeled) 
together with non-isotopic sodium benzoate were 
injected intraperitoneally into rats. From the 
isotopic abundances in the urinary hippuric acid 
it has been concluded that both choline and be- 
taine are precursors of glycine with an efficiency 
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comparable to that of serine. In the experiment 
with doubly-labeled choline, the ethanolamine 
portion of the choline molecule was found to be 
transformed intact into glycine. Poisoning with 
aminopterin did not, in the present experiments, 
greatly diminish the efficacy of either betaine or 
choline as glycine precursors. 


895. Some properties of brain hexokinase. 
ALBERTO Sots AND Ropert K. Crane (intro- 
duced by Cart F. Cort). Dept. of Biochemistry, 
Washington Univ. School of Medicine, St. Louis, 
Mo. 

The maximal rates of phosphorylation with 
purified brain hexokinase (CRANE AND Soxs, Fed. 
Proc. 11: 199, 1952) are: fructose 140, glucose 100, 
2-desoxyglucose 100, glucosamine 60, and mannose 
50. The Michaelis constants (Ks in m/liter) are: 
mannose 6 X 10-6, glucose 1 X 1075, 2-desoxy- 
glucose 2.4 X 10-5, glucosamine 1.1 X 107 (at 
pH 7.5), fructose 7 X 10-*, and ATP 1.3 X 107+. 
The Ks for glucosamine is pH dependent since the 
undissociated form is apparently not phosphory- 
lated. ADP inhibits the reaction competitively 
with ATP, with about equal affinity of the enzyme 
for both nucleotides. The rate curve with glucose 
is parabolic because the glucose-6-phosphate 
formed is a non-competitive inhibitor (Ki = 4 X 
10‘). The rate curve with the other sugars is 
linear (except when ADP accumulation becomes 
significant) since their phosphorylated products 
are not inhibitory. Inhibition can be produced by 
addition of glucose-6-phosphate. Other inhibitors 
are L-sorbose-l-phosphate (Ki = 6 X 107‘) and 
glucose-1,6-diphosphate (Ki = 7 X 10‘). It ap- 
pears that inhibition by hexose-6-phosphates de- 
pends on the configuration at carbon 2 (looking 
at L-sorbose-l-phosphate as an inverted mole- 
cule), while phosphorylation of free sugars de- 
pends on configuration from carbon 3 to carbon 
6. These data indicate that brain hexokinase differs 
from yeast hexokinase in its higher affinity for 
glucose and mannose and in its being inhibited 
by glucose-6-phosphate and ADP. The possible 
physiological significance of the affinities of brain 
hexokinase for the different sugars will be dis- 
cussed. 


896. Role of N“ glycine, glutamine, aspartate 
and glutamate in hypoxanthine synthesis. 
Joun C. SONNE AND I. Lin (introduced by JoHn 
M. Bucuanan). Dept. of Physiological Chemistry, 
Univ. of Pennsylvania School of Medicine, Phil- 
adelphia. 

Various N' labeled substrates were added to 
Pigeon liver extract synthesizing hypoxanthine 
fron: carboxyl labeled glycine. The number of 
atoms of N45 each of the compounds contributed to 
the synthesis of each molecule of hypoxanthine 
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formed de novo from radioactive glycine was as 
follows: ammonia, 0.27; glycine, 1.0; amide labeled 
glutamine, 1.9; aspartate, 1.2; glutamate, 1.2. The 
small incorporation of ammonia indicates that it 
is not an immediate precursor of any one of the 
hypoxanthine nitrogen atoms. Degradation of 
the hypoxanthine samples from each of the other 
experiments into fractions containing nitrogens 
1 and 3 combined, 7 and 9 combined, and 7 alone, 
revealed 87% of the glycine nitrogen to be in atom 
7 and 44% of the glutamine amide nitrogen to be 
in atom 9. 51% of the glutamine amide nitrogen 
appeared in the 1 and 3 fraction, as did 91% of the 
aspartate nitrogen and 88% of the glutamate 
nitrogen. It is thus seen that the amino group of 
glycine supplies atom 7 of hypoxanthine while 
the amide group of one of the two molecules of 
glutamine used in hypoxanthine synthesis sup- 
plies nitrogen atom 9. Although nitrogen 1 has 
not yet been separated from nitrogen 3, the bio- 
logical similarity of the transaminating dicar- 
boxylic acids favors the probability they each may 
donate the same one atom of this pair, leaving the 
other atom to be derived from the amide group 
donated by a second nolecule of glutamine. 


897. Effect of steroids on oxidation of proline 
by kidney of adrenalectomized and hy- 
pophysectomized rats. T. L. SourkKes (in- 
troduced by W. W. Umsreit). Merck Inst. for 
Therapeutic Research, Rahway, N. J. 

Following adrenalectomy, the ability of rat 
kdiney homogenates to oxidize proline decreases, 
reaching a minimum about the third post-opera- 
tive day. This ability is restored to normal by prior 
treatment of the animal with cortisone (E) for 
one week (UMBREIT AND ToNHAZY, published). 
In this work the effect of other corticosteroids and 
related compounds on the proline oxidase system 
has been studied. When steroid injection (s.c.) 
was initiated immediately after adrenalectomy, 
11-desoxycorticosterone (DOC) and dihydrocor- 
tisone (F), in addition to E, had some effect in 
maintaining the system. If steroids were injected 
after the system had declined to the basal level 
observed in adrenalectomized animals, E and F 
restored the level to the normal range; 11-desoxy- 
17-OH-corticosterone (S) was without effect; DOC 
and epi-F caused a further decrease. In hypophy- 
sectomized rats held 2 weeks post-operatively be- 
fore initiation of steroid treatment, E restored the 
proline oxidase system to normal; DOC and § 
were without effect. The significance of these re- 
sults will be discussed. 


898. Incorporation of carboxyl carbon of oc- 
tanoic acid into brain lipides. WARREN M. 
Sperry, REGINALD M. TayLor* AND HERBERT 
L. MELTzER.* Depts. of Biochemistry and Exptl. 
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Psychiatry, New York State Psychiatric Inst., 
and Depts. of Biochemistry and Psychiatry, Colum- 
bia Univ., New York City. 

Octanoic acid-1-C' was perfused through cat 
brains in vivo by the Geiger-Magnes technique 
(Am. J. Physiol. 149: 517, 1947) for 7 to 15 minutes, 
and perfusion was continued with fluid contain- 
ing no octanoate or labeled compound for 7 to 54 
minutes, after which time the brain lipides were 
isolated and fractionated. All fractions, except 
cholesterol, contained C'™. Lecithin, purified by 
the Pangborn procedure (J. Biol. Chem. 137: 
545, 1941), and glycosphingosides, after purifica- 
tion by several crystallizations, exhibited low, 
but highly significant, specific activity. By far 
the highest specific activity was found in a small 
acetone-soluble fraction, but a large part of the 
total activity of this fraction was lost, apparently 
through volatilization of unknown compounds, 
during saponification and subsequent separation 
of the fatty acids into fractions containing less 
than 10 and 10 or more carbon atoms, and into 
saturated and unsaturated fatty acids. Apprecia- 
ble amounts of labeled octanoic acid could not be 
detected. The nature of the labeled compounds is 
being investigated by the counter-current distri- 
bution method. It is concluded that octanoate can 
penetrate into the intact brain and that it can 
serve as a precursor of certain brain lipides. (Sup- 
ported by a research grant from the National 
Institutes of Health, Public Health Service.) 


899. Spectrophotometric changes of sodium 
nucleates induced by ultrasonic radiation. 
M. Sprece.t-ApoLF AND P. J. Ernst. *Dept. of 
Colloid Chemistry, School of Medicine, and Dept. 
of Physics, College of Liberal Arts, Temple Univ., 
Philadelphia, Pa. 

Continuing our former investigations (Fed. Proc. 
11: 290, 1952), the experimental conditions were 
further varied and purines and pyrimidines were 
included. The same apparatus of the Piezo Prod- 
uct Company was used at an electric out-put of 
100 ma. The irradiations were made at a frequency 
of 400 ke. The transformer oil was cooled by dry 
ice so that, in most experiments, the temperature 
of the irradiated solution did not exceed 30°C. 
This permitted an extension of the irradiation 
time. The ultraspectrophotometric measurements 
were made with a DUV Beckman spectropho- 
tometer. The influence of exposure time and con- 
centration of the solution upon intensity of 
changes was studied. 0.01% Na-desoxyribose- or 
-ribosenucleate solutions lose app. 72.9-80.1% of 
their selective absorption at 260 mu by 2 hours of 
ultrasonic irradiation. After an exposure of 30 
minutes the loss is only 2.7%. A 0.05% solution 
loses only '4 of its selective absorption after 2 
hours of irradiation. Substitution of atmospheric 
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air by N or CO: during ultrasonic irradiation re. 
duces the effects produced without abolishing 
them completely. A 0.0048% thymine solution 
shows after 2 hours irradiation similar absorption 
losses as Na-nucleates (app. 79.5%). In N at- 
mosphere thymine loss is reduced to 28%. Cyti- 
dylic acid of equal concentration shows only a de- 
crease by 16.5% at 270 mu. The behavior of adenine 
and uracil confirms the observations of El’piner 
(Chem. Abstr. 46: 7409, 1952). (Aided by a grant- 
in-aid from the Sigma Xi-Resa Research Fund.) 


900. Uric acid synthesis in the dog. Epra L. 
SPILMAN (introduced by A. E. AxELRop). Dept. 
of Biochemistry, Western Reserve Univ., Cleve- 
land, Ohio. 

C™-formate, glycine-1-C™, and uric acid-2-8-C" 
have been administered to Dalmatian and non- 
Dalmatian dogs, and the specific activity of the 
urinary uric acid followed for 24 to 48 hours. The 
test compounds (0.1 to 0.2 mm) contained 0.5 me 
of C'* per mm in the labeled position. After ad- 
ministration of formate the specific activity of the 
2 and 8 positions of the urinary uric acid was 
maximal in the urine sample collected during the 
second hour following injection. Within 9 hours the 
specific activity had fallen to 10% of the maxi- 
mum, and thereafter it fell less rapidly. The spe- 
cific activity of urinary formate, initially higher 
than that of the 2 and 8 positions, fell below these 
at 2 hours. When glycine was given, analyses of 
the specific activities of the 4 position of uric acid 
gave results similar to those obtained with for- 
mate. When labeled uric acid was injected intra- 
venously the specific activity of urinary uric acid 
did not fall exponentially with time as would 
have been expected if the uric acid were an end 
product, and the pool were homogeneous. These 
results with formate and glycine seem to indicate 
that a portion of the excreted uric acid is rapidly 
synthesized and is not formed by the metabolism 
of body nucleic acid purines. A greater complexity 
in uric acid metabolism in the dog than has been 
found by others in humans is indicated. A similar 
rapid synthesis apparently has not been reported 
in man, and this possibility is under investigation. 


901. Blood group mucoids in growth promo- 
tion of Lactobacillus bifidus var. penn. 
GrorG F. SprinGER* anp Pau Gyérey. Dept. 
of Pediatrics and Pepper Lab., Univ. of /enn- 
sylvania, Philadelphia. 

A strain of Lactobacillus bifidus requiring a growth 
factor which is present in human milk has been 
described by Gydrgy, et al. (Amer. J. Dis. Child. 
84: 482, 1952). The components of this growth fac- 
tor resemble the carbohydrate part of human 
blood group mucoids. Comparison of the distri- 
bution of the growth factor and of the blood group 
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mucoids in the human body revealed that they ap- 
peared together but not always in proportional 
activities. Both seem to be products of the goblet 
cells and their derivatives, the exocrine glands. 
The increase of growth and blood group activity 
ran parallel in purification of active secretions, 
such 1s meconium and pseudomucinous ovarian 
cyst fluids. Enzyme preparations from L. bifidus 
penn. destroyed the growth promoting and blood 
group properties of the active secretions. 
N-Acetyl-glucosamine, fucose, galactose (or glu- 
cose) and an unknown oligosaccharide have been 
found after the action of bifidus enzyme on me- 
conium. The activity of all secretions tested was 
also destroyed by enzyme preparations from saliva 
and Clostridium welchii B, except that the latter 
did not destroy the activity of meconium, and the 
saliva extract destroyed only the blood group ac- 
tivity but not the growth factor in animal blood 
group preparations. Autoclaving of gastric mucin 
under mild alkaline (G1BBons AND Moraan, Na- 
ture 170: 77, 1952) and moderate acid conditions 
rendered part of the blood group and growth ac- 
tivity diffusable. 


902. Additional cofactors required by rat liver 
tyrosinase. A. SREENIVASAN* AND J. N. WIL- 
LIAMS, JR. Dept. of Biochemistry, Univ. of Wis- 
consin, Madison. 

In studying the requirement of liver tyrosinase 
for ascorbic acid, it was found that 2,6-dichloro- 
phenolendophenol inhibited the system only when 
added at levels far exceeding the known amount 
of ascorbic acid present in the enzyme preparation. 
Moreover, a low concentration of the dye stimu- 
lated tyrosinase markedly. From the evidence 
obtained this stimulatory effect of the dye appears 
to be due to its substitution for a cofactor present 
in limited amounts in the system. Attempts to cor- 
relate these observations with cofactors required 


by the system lead to the conclusion that, in addi- — 


tion to ascorbic acid, glutathione and at least one 
other dialyzable factor are necessary for the oxida- 
tion of tyrosine to acetoacetate and fumarate. The 
approximate location of the action of these co- 
factors in the several steps of tyrosine degradation 
has been worked out and will be reported. The 
stimulation of tyrosinase by folie acid in vitro, 
reported by several workers, has been shown to be 
due only to an indirect effect traceable to the pres- 
ence of the photolytic product of folie acid, 6- 
formyl pteridine. in folic acid preparations. 


#3. Enzymatic and chemical oxidation of 
phosphoramides to biologically active phos- 
phoramide oxides. Mark A. STAHMANN, J. E. 
Cxsmpa* anp T. C. ALLEN.* Depts. of Biochem- 
islry and Entomology, Univ. of Wisconsin, Madi- 
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In studies of the activation of systemic organo- 
phosphate insecticides it was found that plants, 
animals, bacteria and insects metabolized octa- 
methylpyrophosphoramide to a substance which 
showed approximately a million times greater 
inhibitory activity toward cholinesterase and chy- 
motrypsin. Counter-current distribution studies 
of the metabolite from liver slices and plants failed 
to separate the inhibitory activity from a sub- 
stance which yielded formaldehyde on treatment 
with acid. Oxidation of octamethylpyrophosphor- 
amide with neutral permanganate and similar 
oxidizing agents also increased the enzyme in- 
hibitory and insecticidal activity and formed 
products which yielded formaldehyde. The chem- 
ical properties of the biological. metabolite and 
some of the oxidation products resembled those 
of the amine oxides; i.e., both are somewhat un- 
stable, may decompose to an aldehyde and second- 
ary amine or phosphoramide, and show basic 
chemical properties. Thus, either biological me- 
tabolism or chemical oxidation converted the 
dimethylphosphoramide group to a new functional 
group for which we propose the name phosphor- 
amide oxide. The structure of the metabolite from 
octamethylpyrophosphoramide and methods for 
its chemical determination are proposed. The 
positive charge of the amide oxide may function 
to attract the metabolite to a negative center on 
the enzyme as well as to withdraw electrons from 
the phosphorus and so produce a reactive phos- 
phorylating agent. The widespread distribution 
of enzyme systems capable of oxidizing this di- 
methylphosphoramide to the phosphoramide oxide 
may suggest an important biological role for the 
new phosphoramide oxides. 


904. Influence of testosterone upon surface 
tension. Royce D. SrTaurrer* anv Fritz 
Biscuorr. Santa Barbara Cottage Hosp. Research 
Inst., Santa Barbara, Calif. 

The surface tension of solutions of testosterone, 
m.p. 153.7-154.2°C., and testosterone propionate, 
m.p. 119.6-120.0°, in water, water ethanol, and 
crystalline bovine albumin solution was deter- 
mined by the drop weight method; tip calibration 
was based on weight-tip radius tables compiled 
by Harkins, et al. (J. Am. Chem. Soc. 41: 499, 
1919). By our technique the surafce tension of 
waiter and water ethanol was within 0.2 dynes/em 
of the accepted value, and was reproducible to 
0.1 dynes/em. The film pressure (dynes/cm) of 
testosterone in water (range 25°-37.5°) was 5.3 + 
0.5 for a concentration of 0.98 * 10-4 moles/liter 
and 3.5 + 0.5 for a concentration of 0.33 K 10-4 
moles/liter; in 1.1% ethanol at a concentration 
of 0.98 * 10-4 moles/liter the film pressure was 
1.6 + 0.2. Testosterone propionate, 0.4 x 10-5 
moles/liter produced a film pressure of 7.0 + 0.5 
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at 25°C. Since the dispersion of testosterone in 
3% albumin (uz 0.155) solution, px 5.3, is tenfold 
that in water (BiscHorr AND PiLHorn, J. Biol. 
Chem. 174: 663, 1948), the influence of albumin 
upon the surface tension lowering by testosterone 
was of interest. A 1% albumin solution saturated 
with testosterone at 25° showed a lowering of 
only 1.5 dynes/em as compared with a control 
albumin solution. Similar results were obtained 
with a 3% albumin solution. At one third satura- 
tion the film pressure approached the experimental 
error. (Supported in part by grant C 1176 C from 
the National Cancer Institute, of the National 
Institutes of Health, U.S. Public Health Service. 
Acknowledgment is made to Schering Corporation 
for steroids.) 


905. Fractionation of swine follicle stimulat- 
ing hormone. SAnrorp L. STEELMAN, WILLIAM 
A. Lamont, WiLu1amM A. DITTMANN AND ERVIN 
J. HawryLewicz (introduced by Epwin E. 
Hays). Endocrinology Section, Fundamental Re- 
search Dept., Armour Labs., Chicago, Ill. 

Swine follicle stimulating hormone (FSH) has 
been extracted from the residue resulting from 
the acid acetone extraction of swine pituitaries 
for ACTH. An alkaline extract of this residue is 
made and the inert proteins precipitated at pH 
4.5. The supernatant is then fractionated with 
zine acetate (0.05 m) and ethanol (—5°C.) at 
pH 5.3-5.5. A concentration of 50% by volume of 
alcohol brings down the FSH in good yield (Step 
I). The Step I precipitate is then extracted at 
—5°C. with a pH 7.5 0.2 m phosphate buffer in 
40% ethanol. This solubilizes the FSH by remov- 
ing the zinc as the insoluble zine phosphate. The 
activity can then be precipitated by raising the 
alcohol concentration to 75-80% (Step II). The 
FSH at this stage has good activity but is slightly 
contaminated with LH, TSH and posterior pitui- 
tary factors. These may be largely eliminated by 
extraction of the FSH with 0.5 saturated ammo- 
nium sulfate at pH 7.5. The activity is then pre- 
cipitated with the addition of ammonium sulfate 
to 0.8 saturation (Step III). The Step III product 
is essentially free of the other pituitary hormones. 
It contains 1-2% or less of luteinizing hormone 
(LH) as measured by the increase in ventral pros- 
tate in hypophysectomized male rats. The yield 
of FSH is 1.5-2.5 gm/kg of wet acid acetone resi- 
due. Comparative assays indicate that Step III 
FSH is equal in activity to that of Van Dyke’s 
swine FSH and Li’s homogeneous sheep FSH. 


906. Cystathionine-C and cystine-3-C' as 
sources of methyl groups of choline and 
creatine in the intact rat. J. A. STEKOL, 
S. Wetss* anp P. Smitu. Lankenau Hosp. Re- 


search Inst. and the Inst. for Cancer Research, 

Philadelphia, Pa. 

To elucidate the possibility that the beta ear. 
bon of serine enters the methyl group of methio. 
nine, choline, and creatine in the rat via the inter. 
mediate formation of cystathionine, the latter 
was synthesized with C'* in the beta position of 
its alanine end, and administered to rats. Cysta- 
thionine-C"* was extensively oxidized in the intact 
rat to respiratory CO2. The isolated choline and 
creatine contained significant amounts of the 
administered C'*. Since cystathionine is known 
to cleave in the rat to cysteine, cystine-3-C" 
was synthesized and administered to rats. The 
isolated choline and creatine also contained ap- 
preciable radioactivity. Considerable variation 
in the extent of incorporation of the C™ of cysta- 
thionine into choline and creatine was observed 
with the variation in dietary composition. The 
data neither prove nor exclude the possibility of 
formation of methyl group of choline and creatine 
in the rat from the beta carbon of serine via the 
intermediate formation of cystathionine. 


907. Utilization of methionine-CH;-C" and 
choline-CH;-C" for synthesis of phospho- 
lipids in the intact rat. J. A. SrTexot, 8. 
Weiss*, Penc-Tune Hsvu* ann P. Smitu.* 
Lankenau Hosp. Research Inst. and Inst. for 
Cancer Research, Philadelphia, Pa. 

Adult rats were maintained on choline-free diets 
and administered intraperitoneally in a single dose 
either methionine-CH;-C™“ or choline-CH;C“. 
Phospholipid choline was isolated from the liver 
and carcass separately at intervals ranging from 
0.5 to 672 hours after the injection of isotopes. 
After the injection of methionine-CH;-C"™ the 
concentration of choline-C" in the liver decreased 
with time accompanied by an increase in the con- 
centration of choline-C" in the carcass up to 240 
hours, decreasing thereafter. After choline- 
CH;-C™ administration, however, the gradual 
decrease in the concentration of choline-C" in the 
liver was not accompanied by an increase in cho- 
line-C'‘ in the carcass. The rate of disappearance 
of phospholipid choline-C™ from the carcass after 
choline-CH;-C™ administration was greater than 
that after methionine-CH;-C' administration. 
The initial concentration of choline-C™ in the 
carcass was much greater than in the liver «fter 
choline-CH;-C" administration; the reverse si (ua- 
tion prevailed after methionine-CH;-C" injection. 
Although there is no doubt about the cherical 
identity of choline-C™ of phospholipids isol:ted 
after either choline-CH;-C™ or methionine-( H:- 
C" injection, the data suggest the possibility of 
nonidentity of the phospholipid molecules of the 
intact rat into which the intact choline-CH;-C™ 
or the choline which was synthesized from methio- 
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nine-Cl1;-C'" enter. The transfer of the methyl 
group of methionine occurs in the liver to an ac- 
ceptor which is a component part of a phospho- 
lipid molecule, and the resulting choline is not 
free choline. 


908. Utilization of sulfur compounds by Peni- 
cillium chrysogenum. Cari M. STEVENS, 
Fran Voura,* Epwarp INAMINE* AND OLIVER 
A. Ronouir.* Fulmer Chemical Lab., State Col- 
lege of Washington, Pullman. 

Since the penicillins are compounds of unique 
chemical structure, and since they are unavail- 
able by laboratory synthesis, the mechanism of 
their biosynthesis is of particular interest. We 
have attempted to trace the incorporation of sul- 
fur into benzyl penicillin by testing the capacity 
of the mold Penicillium chrysogenum to utilize 
various sulfur compounds for penicillin synthesis. 
On a purified medium, the total yield of penicillin 
after 100 hrs is approximately the same whether 
the sole source of sulfur added is inorganic sulfate 
or one of a number of sulfur compounds including 
L-cysteine, pL-methionine, glutathione, cysteic 
acid, sodium taurocholate, or choline sulfate. If a 
mixture of equimolar amounts of inorganic sulfate 
and methionine is supplied, the total yield of 
penicillin again remains constant. When, however, 
the inorganic sulfate in the mixture is labelled 


with $*, it is found that the sulfur of penicillin 
is derived mainly from added methionine. Using 
a mixture of radioactive sulfate and L-cysteine, 
a preferential utilization of the amino acid for 
penicillin synthesis was also demonstrated. 


99. Heat resistant enzyme from bacterial 
spores. BABETTE TAYLOR STEWART (introduced 
by R. E. Jonnson). Dept. of Bacteriology, Univ. 
of Illinois, Urbana. 

The discovery of a highly active enzyme system, 
alanine racemase, in bacterial endospores (STEW- 
ART AND Hatvorson, J. Bact., in press) has made 
it possible to investigate the means by which 
spores can protect enough of their component 
protein structures from heat denaturation to re- 
main viable under the conditions of extreme tem- 
peratures to which they may be subjected. A spore 
suspension heated at 95°C. for 2 hours retains 
60% of its original racemase activity. Cell-free 
extracts obtained by sonic oscillation of Bacillus 
terminalis spores are capable of converting about 
100 uwmoles t-alanine to p-alanine/mg protein/ 
hour. Such a preparation is relatively stable to 
heat treatment, losing 30-40% of its activity in 
2 hours at 80°C. Ammonium sulfate fractionation 
brings down 90% of the racemase in the 0-30% 
Saturation cut, which, when resuspended in buf- 
fer, can be partially resolved by centrifugation 
at 10,000 g for 44 hour into a heat stable particu- 
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late fraction and a heat labile soluble fraction. 
The enzyme attached to big particles loses less 
than 10% of its activity when heated at 80°C. 
for 90 minutes, but the soluble enzyme behaves 
like vegetative cell racemase and is over 95% 
inactivated by 80°C. for 15 minutes. This suggests 
as a working hypothesis that spore enzymes are 
as sensitive as vegetative cell enzymes to heat 
denaturation when present in the same physical 
state, i.e., in ‘solution,’ but are protected from 
denaturation when attached to large particles. 
(Supported by a grant from Swift and Company.) 


910. 4- Amino - 5 - imidazolecarboxamide and 
the anaerobic metabolism of glucose and 
formate. Ricnarp C. STewartT* anv M. G. 
Sevaa. Dept. of Microbiology, School of Medicine, 
Univ. of Pennsylvania, Philadelphia. 

We reported previously that the accumulation 
of 4-amino-5-imidazolecarboxamide in Escherichia 
coli is dependent on a carbon source such as glu- 
cose; this accumulation can be increased by sul- 
fathiazole bacteriostasis. This amine is a postu- 
lated precursor to purines, lacking carbon 2 for 
ring closure. Formate has been found to provide 
carbons 2 and 8 of the purine molecule. Formate 
can arise from glucose. The anaerobic metabolism 
of glucose and formate in £. coli B was studied in 
the presence and absence of sulfathiazole. Glucose 
yields hydrogen via formate production accom- 
panied by the subsequent action of formic hydro- 
genlyase. More hydrogen is evolved from glucose 
in the presence of sulfathiazole. This increase in 
hydrogen evolution is associated with up to 50% 
inhibition of glucose metabolism. Therefore, the 
amount of glucose that is metabolized produces 
more hydrogen in the presence of sulfathiazole. 
Using formate as substrate, the evolution of 
hydrogen was also accelerated up to 200% in the 
presence of sulfathiazole. These results would 
seem to indicate that the availability of formate 
from glucose for purine synthesis is influenced by 
sulfathiazole in that the drug facilitates the de- 
compositiun of formate into carbon dioxide and 
hydrogen, thus depriving the system of this needed 
metabolite. A strain of EZ. coli B made resistant 
to streptomycin and devoid of formic hydrogeny]- 
ase failed to produce hydrogen from either glucose 
or formate. 4 - Amino - 5 - imidazolecarboxamide 
failed to accumulate even during sulfathiazole 
bacteriostasis with this organism. 


911. Spectrophotometric exogenous urinary 
estrogen excretion studies in the rabbit. 
BENJAMIN F. StimME.. Rees-Stealy Clinic Re- 
search Fndn., San Diego, Calif. 

Enzymatic (bacterial 8-glucuronidase) hydroly- 
sis of urinary estrogens in conjunction with our 
modified fractionation procedure (Federation Proc. 
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9: 235, 1950) yielded satisfactory spectrophoto- 
metric data (Carol and Molitor—modified Kober 
reagent, Bachman—estriol reagent, Curtis and 
Umberger—90% sulfuric acid reagent, ultraviolet 
spectrum) on exogenous estrogen excretion in the 
rabbit, following treatment with 0.5-2.0 mg of the 
natural estrogens (estrone, estradiol-178, estra- 
diol-17a and estriol). We found that the rabbit 
(nonpregnant, pseudo-pregenant and pregnant) 
does not excrete estriol following injection either 
with estrone, or with the isomeric estradiols. 
Estradiol-17a was the major excretion product in 
each case (circa 40% recovery). However, the rab- 
bit was capable of converting 16-keto-a-estradiol, 
but not 16-keto-estrone, to estriol. We could not 
ascertain by these studies which of the stereo- 
isomeric forms of estriol were involved. Injection 
of desoxyestrone produced no recognizable urinary 
estrogenic metabolites. Unconjugated estrogens 
and §-glucuronidase unhydrolyzable conjugates 
of the estrogens occurred only in traces in rabbit 
urine collected under toluene. 


912. Zymonic acid II. A survey of yeasts using 
azo derivatives. FRANK H. Stopoua, ODETTE 
L. SHOTWELL, G. E. N. NELSON AND L. J. Wick- 
®#RHAM (introduced by RicHarp W. JAcKsoN). 
Fermentation Div., Northern Regional Research 
Lab., Bur. Agric. and Ind. Chem., USDA, Peoria, 
Til. 

In a recent paper (J. A. C. S. 74: 5415, 1952) 
we described the conversion of glucose into a 
6-carbon ketoacid (zymonic acid) by certain yeasts 
grown in aerated culture. Structure studies showed 
this acid to be 3,5-diketo-4-methyl tetrahydro- 
furoic acid. Since zymonic acid was found to be 
produced by such widely different yeasts as T'ri- 
chosporon capitatum, Hansenula subpelliculosa and 
Kloeckera brevis it was thought that it might be 
part of a new pathway used by some yeasts in 
the breakdown of glucose. It appeared desirable 
to conduct a survey of other genera to see how 
widespread zymonic acid is in its occurrence. The 
method described in Paper I for identification of 
zymonic acid involved fractionation of an ester 
and conversion to an amide and hence was too 
laborious for an extended survey. In a search for 
a simpler method it was found that zymonic acid 
could be converted directly into stable crystalline 
derivatives by coupling with diazonium salts. The 
p-methoxyphenylazo derivative proved to be the 
best suited for survey purposes. By isolation of 
such derivatives it could be shown that zymonic 
acid is produced by members of the yeast genera, 
Pseudomonilia, Torulopsis, Debaryomyces, Nema- 
tospora and Torula but not by Brettanomyces 
lambica, Hansenula saturnus or three different 
strains of Saccharomyces cerevisiae. 
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913. Choline dehydrogenase activity and DPN 
content of rat livers following aminopterin 
injection. D. R. StRENGTH AND NELL I. Monpy 
(introduced by J. B. SumNER). Dept. of Biochem. 
istry and Nutrition, Cornell Univ., Ithaca, N. Y. 
The inhibitory effect of aminopterin on ‘choline 

oxidase’ has been demonstrated by Dinning, 
Keith and Day (Arch. Biochem. 24: 463, 1949). 
Strength, (Thesis 1952, Cornell Univ.) and Chris. 
tensen and Daniel (Federation Proc. 1953) have 
shown that the inclusion of DPN in choline oxi- 
dizing systems results in an increased rate of 
choline oxidation. A markedly greater response 
to added DPN was demonstrated by the use of 
livers from aminopterin-injected rats. These livers 
were found to contain subnormal levels of DPN. 
Two types of experiments were conducted. In the 
first subcutaneous injections of 50 to 60 7 of 
aminopterin were made daily into adult female 
rats over a period of 5 to 8 days. When the animals 
were sacrificed within 2 hours of the last injection, 
DPN levels were lower and the response to added 
DPN was greater than when the animals were 
sacrificed 5 hours after the final injection. If 28 
hours elapsed, the DPN contents of the livers 
were normal, though the animals were severely 
affected by aminopterin treatment. In the second 
experiment animals were given single 1 mg injec- 
tions of aminopterin and were sacrificed at vari- 
ous times following injection. The DPN contents 
of these livers were lowest (50% of normal) within 
30 minutes; 6 hours following injection the liver 
DPN levels were normal. The response of choline 
dehydrogenase to added DPN was greatest 1 hour 
following injection. Aminopterin is believed to 
affect choline oxidation by decreasing the syn- 
thesis of DPN. (Supported in part by a grant from 
the Williams-Waterman Fund.) 


914. Incorporation of P** into pentosenucleic 
acid of brain slices. K. P. STRICKLAND* AND 
R. J. Rossiter. Dept. of Biochemistry, Univ. of 
Western Ontario, London, Canada. 

When slices of cat brain were incubated in Krebs 
Ringer bicarbonate buffer containing P**, some 
of the P*? was incorporated into the PNA nucleo- 
tides isolated by paper chromatography. The 
specific activities of the isolated nucleotides were 
of the same order as that of the PNA obtained 
by the method of Hammarsten (Acta Med. Scand. 
Suppl. 196: 634, 1947), but they were considerably 
lower than that of PNA fraction of Sehmidt & 
Thannhauser (J. Biol. Chem. 161: 83, 1945), even 
after the very active orthophosphate fraction had 
been removed. More than one-half of the pios- 
phorus of the Schmidt-Thannhauser hydrolysate 
of brain consisted of high-activity non-nucleotide 
ester phosphorus. In the brain PNA, guanylic 
acid occurred in a higher concentration than 
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adenylic acid, but with a lower specific activity. 
Similarly cytidylice acid occurred in a higher con- 
centration, but with a lower specific activity, than 
uridylic acid. There was no significant difference 
between the specific activities of the a and b iso- 
mers of either adenylic acid or guanylic acid. The 
incorporation of P%* into the PNA was greatly 
decreased by anaerobic conditions, or by homo- 
genizing the tissue. The incorporation was in- 
creased by the addition of glucose, mannose, 
pyruvate or lactate, but not by the addition of 
fructose, galactose, succinate, L(+)-glutamate, 
p(—)-glutamate, a-ketoglutarate, citrate or L-mal- 
ate. The incorporation was inhibited by a wide 
range of metabolic inhibitors and by concentra- 
tions of 2:4-dinitrophenol that do not decrease 
the oxygen uptake. The incorporation is a meta- 
bolic phenomenon and is dependent upon the main- 
tenance of an adequate phosphorylating mecha- 
nism within the slice. 


915. Biochemical effects of penicillin on nu- 
cleotide and nucleic acid metabolism in 
Staphylococcus aureus and _ Lactobacillus 
helveticus 335. Jack L. STROMINGER (intro- 
troduced by Exsa O. Keres). Natl. Inst. of 
Arthritis and Metabolic Diseases, Bethesda,.Md. 
Accumulation of uridine pyrophosphate acetyl- 

hexoseamine derivatives in penicillin-inhibited 

Staphylococcus aureus has recently been described 

(Park, J. T. J. Biol. Chem. 194: 877, 1952). A 

quantitative method (based on determination of 

acid labile acetylhexoseamine) of measuring these 
compounds in crude extracts has been developed. 

It has been found that accumulation to a lesser 

degree is induced by several other antibiotics and 

that accumulation occurs in resting cultures with- 
out penicillin. However, even in resting cultures, 
penicillin increases accumulation 5-10 times. Un- 
der optimum conditions 40 um of nucleotide ac- 
cumulate’ per liter of culture, about 4 times the 
amount reported previously. Methods of ion ex- 
change chromatography have been developed to 
obtain the compounds directly from neutralized 
extracts. At least one previously unidentified ace- 
tylhexoseamine compound accumulates and it is 
still uncertain what portion of the remainder is 
identifiable with the three compounds described 
by Park. Another compound, tentatively identi- 
fied as cytidine-5’-phosphate, also occurs. Uracil- 
2-C' is rapidly incorporated into the accumulating 
nucleotides. In normal resting cultures uracil-2-C™ 
is also rapidly incorporated into both uracil and 
cytosine of nucleic acid (at a rate 50 times that 
of orotic acid-2-C™ incorporation, in contrast to 
data previously reported for mammalian tissues). 

Penicillin inhibits this incorporation. The inhibi- 

tion appears to be quantitatively related to ac- 

cumulation of the nucleotides. Uracil-2-C™ is also 
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incorporated into L. helveticus nucleic acid. Ex- 
tracts of this microorganism contain compounds 
with labile acetylhexoseamine and penicillin in- 
duces their accumulation. Efforts to identify the 
compounds from L. helveticus are in progress. 


916. A highly specific procedure for ascorbic 
acid. M. X. SuLLIVAN anp H. C. N. Ciarx.* 
Georgetown Univ., Washington, D. C. 

The new procedure depends on the reduction of 
ferric chloride in the presence of phosphoric acid 
at pH 1-2 and estimation of the ferrous iron by 
alpha,alpha dipyridyl. The presence of ortho- 
phosphoric acid used in the determination of fer- 
rous iron by Snell and Snell (Colorimetric Methods 
of Analysis, 3d Ed., 317, 1949) was found by us to 
prevent other reducers such as reductone, gluco- 
sone, etc. from reducing the ferric chloride. At 
the pH in question reductic acid and alpha to- 
copherol in aqueous solution do not interfere nor do 
glutathione, cysteine, acetol, methylglyoxal, or 
creatinine. Glucosone interferes somewhat with- 
out the phosphoric acid but not in the presence of 
phosphoric acid. To date the determination of 
ascorbic acid has been highly satisfactory in 
orange juice, honey and urine. The procedure is 
as follows: To 1 ml of solution containing 0.02 
mg of ascorbic acid are added 0.3 ml 85% phos- 
phoric acid, 5 ml of 0.5% aqueous alpha, alpha 
dipyridyl, and 1 ml of 1% ferric chloride. Read 
within an hour. The pink color developed obeys 
Beer’s law. In all other procedures made use of 
for the determination of ascorbic acid, reductone 
is a strongly positive interferer. In the new pro- 
cedure reductone reduces the ferric chloride in 
the absence of the phosphoric acid. However, by 
running the color reaction without and with phos- 
phoric acid an estimate of the presence of reduc- 
tone can be made. To date indications of the pres- 
ence of reductone have been found in stored honey 
and dehydrated foods. 


917. Effects of exposure to nickel carbonyl. 
F. W1Lu1AM SUNDERMAN AND J. F. Krncatp.* 
Div. of Metabolic Research, Jefferson Med. Col- 
lege, Philadelphia, Pa. 

In anticipation of the increased industrial use 
of nickel carbonyl, an investigation of its hazards 
was undertaken. The LDso for acute exposure was 
determined for mice, rats and cats. The values 
for each of these species after thirty-minute expo- 
sures were 0.067, 0.24 and 1.9 mg/I respectively. 
These findings suggest that the values for LD50 
are directly proportional to the 24 power of the 
body masses of the three species studied. Studies 
of subacute toxicity indicated that the material 
was not cumulative over a period of a few weeks 
and that tolerance developed following exposures 
to sub-lethal concentrations. Administration of 
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British Anti-Lewisite to rats exposed to nickel 
carbony] increased their tolerance to nickel car- 
bony] by a factor of 2. In human subjects exposed 
to nickel carbonyl the amount of nickel excreted 
in urine is increased above the normal. 


918. Effect of various buffers on optimum pH 
of ‘ATPase’ of liver mitochondria. Mar- 
JORIE A. Swanson. Dept. of Biochemistry, Bow- 
man Gray School of Medicine, Winston-Salem, 
N.C. 

‘Mitochondria’ prepared from rat livers homo- 
genized in isotonic sucrose solution contain some 
enzyme system which, under certain conditions, 
appears to be ‘ATPase.’ Under other conditions 
the system appears to be absent or latent. The 
action of temperature, cations and buffer anions 
on the optimum pH of the ATPase, and the action 
of these factors and pH on the rate of development 
of the latent enzyme, were studied. Two distinct 
peaks were found in the activity-pH curves, one 
at about pH 6, the other at px 8. The exact loca- 
tion and magnitude of both peaks were affected 
by the concentration of magnesium ions present 
and by the nature of the buffer anions. The pres- 
ence of citrate was associated with a net uptake 
of phosphate which was accentuated by the ad- 
dition of magnesium ions. The effects of other 
intermediates of the tricarboxylic acid cycle were 
variable, but the results suggest that the anions 
introduced as buffers participate in a series of reac- 
tions, of which the net effect is the liberation of in- 
organic phosphate from ATP. In all buffers, except 
histidine, magnesium ions increased both the rate 
of development of ATPase and the total activity 
measured in hypotonic conditions at 37°. In histi- 
dine, magnesium ions delayed development of the 
latent enzyme and depressed the total measurable 
activity. (Aided by grants from the American 
Cancer Society and the USPHS.) 


919. Bile salts and cholesterol esterase ac- 
tivity. Leon Swe. (introduced by C. R. 
TREADWELL). General Med. Research, Veterans 
Admin. Center, Martinsburg, W. Va. 

The cholesterol esterase activity of pancreas 
was determined in the presence of a number of 
bile salts by methods described previously (J. 
Biol. Chem. 180: 615, 1949; 182: 479, 1950). The 
sodium salts of taurocholic, glycocholic, cholic, 
desoxycholic, and lithocholic acids were studied. 
The order of activity of the bile salts were as 
follows: taurocholate, cholate, glycocholate, des- 
oxycholate, and lithocholate. The first three bile 
salts brought about a marked activation of the 
enzyme, but the latter two were much less active 
even though the incubation was extended to 24 
.hours. This finding suggests that the hydroxyl 
groups on the bile acid nucleus are important in 
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the activity of the enzyme system. When sodium 
cholate and taurine or glycine were substituted for 
the respective conjugated bile salt no increase in 
activity occurred over that with sodium cholate 
alone. Therefore, it appears that sodium taurocho- 
late and sodium glycholate do not undergo split. 
ting, but function as a unit. Experiments were 
also carried out to determine the combining ratio 
of the bile salt and the cholesterol-oleic acid com. 
plex. Cholesterol and oleic acid in equimolar 
quantities were incubated with different molar 
concentrations of sodium taurocholate. It was 
found that maximum activity was obtained with 
one mole of bile salt. Above this concentration, 
the enzyme was inhibited. The inhibition was 
roughly proportional to the concentration of bile 
salt. 


920. Vitamin B,».-binding factor in duodenal 
secretions of man. MARIAN E. Swenpse, 
HERBERT ScHAPIRO* AND JAMES A. Ha step.* 
Gastroenterology Lab., Veterans Admin. Center, 
and Dept. of Medicine, Univ. of California, 
Los Angeles. 

The physiologic significance of the substance 
present in normal human gastric juice (TERNBERG 
AND Eakin. J. Am. Chem. Soc. 71: 3858, 1949) 
which renders vitamin By. non-dialyzable and 
unavailable for microbial growth is as yet un- 
known. As a possible aid in the evaluation of its 
function, the vitamin B,.-binding capacity of the 
duodenal secretions was investigated. It has been 
found that a vitamin By2-binding factor (BuBF) 
is contained in these secretions and the amount 
present has been compared with gastric juice col- 
lected simultaneously. For the collection of secre- 
tions a double lumen tube was employed, one lu- 
men opening into the stomach and the other into 
the duodenum of fasting subjects. During con- 
tinuous aspiration over a one to two hour period, 
samples were taken from both levels at 10 minute 
intervals and assayed for BizBF by the method 
of Ternberg and Eakin using Lactobacillus leich- 
mannii. In control subjects, the concentration of 
B.wBF in duodenal secretions was of the same 
order of magnitude as in gastric juice. In patients 
with achlorhydria, the Bi2BF concentration in 
gastric juice was extremely low, but the amount 
present in duodenal secretions was similar to con- 
trol levels. It has already been reported that the 
gastric juice of pernicious anemia patients is low 
in Bu BF. In the one case of pernicious anemi: thus 
far studied the presence of BuzBF in the duo:enal 
secretions could not be demonstrated. 
921. Occurrence of a new amino «cid, 
3-methylhistidine, in human urine. H \8RIs 
H. Tauan (introduced by WiiuraM H. S1v1y). 
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labs. of the Rockefeller Inst. for Med. Research, 

New York, N.Y. 

Chromatographic analysis of human urine on 
columns of Dowex-50 has demonstrated the excre- 
tion of about 50 mg/day of a hitherto unknown 
basic amino acid (compound ‘X,’ Stern, J. Biol. 
Chem., in press). The compound has now been 
isolated in crystalline form from 2-1. portions of 
urine chromatographed on 8 x 45 em columns of 
sodium: Dowex-50 (ef. fig. 2, Moore AND STEIN, 
J. Biol. Chem., 192: 663, 1951). After the effluent 
fractions containing the unknown were freed of 
buffer (pH 6.6 phosphate) on the acid form of 
Dowex-50, a crystalline dihydrochloride of the 
amino acid was obtained, from which the mono- 
hydrochloride and the free base were prepared. 
Elementary analyses indicated an empirical for- 
mula of C7Hi:N;02. N-methyl determinations, a 
negative Pauly reaction, and infra-red spectra 
were compatible with the hypothesis that the 
amino acid was a ring N-methyl derivative of 
histidine. Since the compound is chromatograph- 
ically distinct from the 1-methylhistidine derived 
from anserine, and recently isolated from urine 
by Searle and Westall (Biochem. J. 48: L, 1951), 
the new amino acid appeared to be the isomer in 
which the other nitrogen of the imidazole ring 
was substituted. When phthaloylhistidine in 5% 
NaHCO; was treated with dimethylsulfate, fol- 
lowed by hydrolysis with 6 N HCl, chromatog- 
raphy of the resulting mixture on Dowex-50 gave 
three ninhydrin positive peaks, corresponding 
exactly in position to unchanged histidine, 
compound ‘X,’ and 1-methylhistidine. 3-Methyl- 
histidine is a convenient short name for the new 
compound [a - amino - B - (1 - methyl - 4 - imida- 
zole)-propionic acid]. The kidney thus excretes 
both of the ring N-methyl derivatives of histi- 
dine. 


922. Post-mortem liberation of ribose in fish 
skeletal muscle. H. L. A. Tarr. Pacific Fish- 
eries Exptl. Station, Vancouver, Canada. 

Recent work has demonstrated that free 
D-ribose is the limiting factor in occasioning the 
Maillard type of reactions which may occur on 
heating marine fish skeletal muscle at, say, 120°C. 
for 1 hour (Tarr. Prog. Rep. Pac. No. 92; Nature, 
in press). It has, moveover, been found that there 
is no demonstrable free ribose in muscle of fish 
frozen in liquid nitrogen nor in that of fish in 
rigor mortis, and that it formed post-mortem pre- 
sumably from the nucleic acid residue of nucleo- 
tropomyosin (Hamotr, Biochem. J. 48: 146, 1951). 
Ribonucleosides do not occasion Maillard brown- 
Ing. Fish musele contains about 1500 to 3000 
ug/gm total ribose and from this as much as 800 
u8/gi1 of free ribose may be formed in a few days 
at 0°C. In contrast mammalian flesh (beef, veal) 
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examined contains only about 100 ug/gm of free 
ribose. Experiments have shown that ribose is 
formed in fish muscle at 0° to 20°C. from added 
RNA or the ribotides or ribosides of adenine, 
guanine, uracil and cytosine. The enzymes con- 
cerned are being studied. Muscle tissue which has 
been extracted repeatedly with water at 0° splits 
nucleosides actively, and chromatographic separa- 
tion has indicated that small amounts of ribose 
phosphate are formed in addition to free ribose 
by these preparations. This indicates the presence 
of riboside hydrolysase and riboside phosphory]- 
ase and attempts are being made to fractionate 
the various enzymes concerned. 


923. Some aspects of sulfur metabolism. H. 
TARVER AND M. TaBacuNick.* Dept. of Physio- 
logical Chemistry, Univ. of California, Berkeley. 
By making use of methionine and cystine labeled 

with S* it has been shown that in the intact rat 

methionine-S is converted to cystathionine and 
cystine-S but that cystine-S is not converted to 
methionine-S. The conversions probably occur 
in both the liver and other internal organs. Under 
similar conditions cystine-S appears in cystathio- 
nine. In the conversion of methionine to cysta- 
thionine it is probable that homocysteine is an 
intermediate because the formation of the oxida- 
tion product of this substance from methionine 
has also been demonstrated. Injected methionine-S 
also appears in cysteic acid and taurine in the 
livers of intact rats in relatively large amounts. 

In these studies no peptides containing the sulfur 

amino acids were found with the exception of glu- 

tathione. The compounds mentioned were sepa- 
rated by column chromatography on Dowex-50 
and were further identified by chromatography on 


paper. 


924. Electrophoretic properties of oxytocin 
and vasopressin. STERLING P. TAyYLor, JR.,* 
VINCENT DU VIGNEAUD AND HENRY G. KUNKEL.* 
Dept. of Biochemistry, Cornell Univ. Med. Col- 
lege, and Hospital of Rockefeller Inst. for Med. 
Research, New York, N.Y. 

Recent investigations by the methods of zone 
electrophoresis have shown that high potency 
oxytocin preparations of known composition mi- 
grate as a single electrophoretic component with 
an isoelectric point at pH 7.7 (J. Biol. Chem. in 
press). In the present study oxytocin-free beef 
vasopressin, which has been shown to possess 
pressor, antidiuretic and oxytocic activities in 
the ratio 7.5:7.5:1 (PopENork, et al. Proc. Soc. 
Exper. Biol. & Med., 81: 506, 1952), was examined 
by these methods over a wide pH range with paper, 
starch and glass beads as supporting media. Beef 
vasopressin migrated as a single biologically ac- 
tive component containing pressor, antidiuretic 
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and oxytocic activities which, within experimental 
error, were present in the same proportions as 
given above.-The isoelectric point of this material 
was established at px 10.9. An artificial mixture of 
oxytocin and beef vasopressin was separated on a 
glass-bead supporting medium by electrophoresis 
at pH 5.7. A single pressor and two oxytocic peaks 
were demonstrated. The larger oxytocic peak cor- 
responded in mobility to oxytocin; the smaller 
oxytocic peak coincided exactly with the pressor 


peak. 


925. Chemistry of antimycin A. G. M. TENER,* 
E. vAN TAMELEN* AaNnpD F. M. Strona. Depis. 
of Chemistry and Biochemistry, Univ. of Wiscon- 
sin, Madison. 

The antibiotic, antimycin A (I) yielded anti- 
mycic acid (II) and a neutral component (III) 
on gentle alkaline degradation. Antimycic acid 
has been identified as N-(3-aminosalicyloyl)-.- 
threonine. The neutral substance (III) yielded 
only acids on further saponification. The chief 
acids formed were L(+)-methylethylacetic acid 
and a keto acid, C;,H»O;. Infra red data suggest 
that III is made up of these two acids combined 
in the form of either a 5-methylethylacetoxy-é- 
lactone or a $-methylethylacetoxy-y-lactone. It 
is proposed that antimycin A is an ester derived 
from II and the enol of the lactone ring of III. 


926. Isolation of gangliosides and cerebro- 
sulfatides from beef brain. 8. J. THANN- 
HAUSER AND N. F. Boncoppo.* Tufts Med. 
School, Boston, Mass. 

Acetone dried beef brain (10 pounds) is stirred 
in 95% alcohol at 37°. The residue is extracted 
continuously with ether and boiled with 90% 
acetone for 24 hours. This acetone extract con- 
tains cerebrosides and cerebrosulfatides (I). The 
insoluble material is extracted with boiling alco- 
hol. The material settling out after cooling is 
re-extracted with boiling 90% acetone for 24 hours. 
The insoluble residue is dissolved in chloroform- 
methanol (3:1), brought to dryness (15 gm) and 
saponified with 10 volumes of aqueous N sodium 
hydroxide at 37° to eliminate monoaminophospha- 
tides. After removal of the fatty acids and subse- 
quent dialysis against water, the crude ganglio- 
sides are precipitated from the watery solution 
by basic lead acetate. The precipitate is decom- 
posed by hydrogen sulfide in boiling benzene- 
methanol (1:1). The solution of the evaporated 
filtrate in petroleum ether-methanol (9:1) is chro- 
matographed on Al,O;. The solution of the dried 
petroleum ether-methanol eluate in water is freed 
from cations by Amberlite IR-120. The ganglio- 
sides are precipitated from the concentrated aque- 
ous eluate with acetone and recrystallized from 
dioxane methanol (3:1). Yield 0.4-0.6 gm, m.p. 
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228-229°. Total reduction after hydrolysis 39,5- 
41% (calculated as galactose). C, 58.0%; H, 
8.26%; N, 2.38%; Ash, 0.4%. The solution of I in 
warm pyridine is cooled to 4°. The resulting precip- 
itate is washed with ether, redissolved in pyridine 
and the solution is chromatographed on Al,0;. 
After elution with pyridine and subsequently 
with chloroform-methanol, the column is eluted 
with 90% boiling acetone. The dried extract is 
recrystallized from chloroform-methanol. Yield 
0.8 gm. (S, 3.38%). Calculated for cerebrone sulfa- 
tide 3.5%. 


927. Fraction of insulin by electrophoresis- 
convection. S. N. TIMASHEFF AND J. G. Kirx- 
woop (introduced by J. S. Fruton). Yale 
Univ., New Haven, Conn. 

An electrophoretic study, carried out in a whole 
spectrum of buffers, having demonstrated the non- 
homogeneity of insulin, this protein was subjected 
to fractionation by electrophoresis-convection. 
Since the electrophoretic components of insulin 
possess very similar mobilities in their zone of 
solubility and stability, the recently-described 
technique of fractionation by electrophoresis- 
convection with the formation of soluble com- 
plexes has been applied. The interacting agent 
selected was protamine. Tiselius electrophoresis 
diagrams indicate that the two substances form 
soluble complexes at px 4.0 and higher at low ionic 
strengths. Therefore, the fractionation was carried 
out in an acetate buffer at px 4.0 and ionic strength 
0.023. The top and bottom fractions, after removal 
of the protamine, were analyzed electrophoreti- 
cally and assayed for insulin activity. The obtained 
results indicate a considerable fractionation of 
insulin. For example, in one run, carried out with 
Lilly insulin, No. 200-1B-11J, the electrophoretic 
mobilities of the top and bottom fractions were 
found to be —5.21 X 10-° and —5.92 X 10-° cm/ 
sec/volt/em respectively, while the original pro- 
tein had a mean mobility of —5.71 X 10-°. The 
corresponding insulin activities were 9, 21.5 and 
24 units/mg. From the presented data it is pos- 
sible to conclude that insulin is composed of a 
principal electrophoretically rapid active com- 
ponent and a slower minor component probably 
devoid of insulin activity. The successful fractiona- 
tion of insulin via its interaction with protamine 
by the method of electrophoresis-convection (iem- 
onstrates this new technique which should find 
widespread application in the fractionation of 
systems of proteins very similar electrophoreti- 
cally. 


928. Formation of ‘acetyl’ from succinate by 
rabbit liver slices. YALE J. Topper. Div. of 
Nutrition and Physiology, Public Health Research 
Inst. of the City of New York, N. Y. 
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The anaerobic formation of acetyl from suc- 
cinate by rabbit liver slices has been studied. 
Livers were obtained from rabbits which had pre- 
viously been injected with pantothenic acid, sul- 
fanilamide was used as an acetyl trapping agent, 
Krebs-Ringer bicarbonate buffer was employed 
with CO2-N2 mixture as the gas phase, and incuba- 
tion time was 5 hours. When succinate-1,4-C" 
was added, the acetylsulfanilamide isolated was 
radioactive to an extent which indicated that 5% 
of the acetyl present in the product had been de- 
rived by cleavage of succinate or some 4-carbon 
dicarboxylic acid derived from succinate. This 
radioactive acetyl could not have been formed by 
successive oxidative decarboxylations via pyruvate 
because all the radioactivity would have been lost 
as CO, during such a process. Moreover, CO2 
fixation was eliminated, in this instance, as a 
significant pathway for the introduction of radio- 
activity into acetyl by the following experiments: 
a) incubation of rabbit liver slices with non- 
isotopic succinate and NaHC"O; led to the in- 
corporation of a negligible amount of radioactivity 
into acetyl; (b) incubation in the presence of 
deuterio succinate-1,4-C™ resulted in the forma- 
tion of acetyl containing C' and D in a ratio 
compatible with cleavage of succinate through a 
reversal of the Thunberg-Wieland condensation 
or with an as yet undescribed cleavage of some 
other 4-carbon dicarboxylic acid. 


929. Utilization of formate in thymine forma- 
tion by bone marrow cell suspensions. JOHN 
R. Torrer. Biology Div., Oak Ridge Natl. Lab., 
Oak Ridge, Tenn. 

Rabbit bone marrow cells were suspended in 
Chamber’s solution with added C™ containing 
potassium formate (3.6 ue, 0.45 wmoles/ml). After 
a 38-hour incubation period at 38° in air the cell 
suspension was fractionated by the procedure of 
Ogur and Rosen (Arch. Biochem. 25: 262, 1950) for 
recovery of ribo- (RNA) and desoxyribonucleic 
acids (DNA). In a typical experiment the RNA 
gave 1.97 cts/sec/um P while the DNA gave 10.3 
cts/sec/um P. The DNA was hydrolyzed with 
70% perchloric acid, the acid removed as the potas- 
sium salt, and the purine bases and cytosine re- 
moved with Dowex-50. The thymine was rechro- 
matographed on an anion-exchange resin by the 
method of Cohn (J. Am. Chem. Soc. 72: 1471, 
1950). The recovered thymine contained 39.0 cts/ 
sec/uM, an amount in excess of 70% of the activity 
found in the DNA. The addition of succinate or 
glucose to the suspensions brought about as much 
48 a twofold increase in the specific activity of the 
DNA while glycine had no effect. The specific ac- 
tivity of the DNA was reduced by the addition of 
Sarcosine, betaine or histidine but not by choline. 
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930. Characterization of streptokinase acti- 
vated plasminogen (plasmin) by synthetic 
substrates. WALTER TROLL, Sot SHERRY, AND 
JoHN WacHMAN (introduced by Mian A. Lo- 
GAN). May Inst. for Med. Research, Jewish Hosp., 
and Dept. of Chemistry and Medicine, Univ. of 
Cincinnati College of Medicine, Cincinnati, Ohio. 
All previous attempts to characterize strepto- 

kinase activated plasminogen (hereafter referred 
to as plasmin) by its attack on synthetic substrates 
have been unsuccessful. Recently it has been 
shown that proteolytic enzymes attack certain 
amino acid esters, and that these esters are sub- 
strates of high sensitivity and specificity. We have 
found that plasmin attacks several of these syn- 
thetic amino acid esters. These include a number 
of aromatic amino acid esters e.g. acetyl trypto- 
phane ethyl ester, and a number of basic amino 
acid esters e.g. tosyl arginine methyl ester 
(TAME). Suggestive evidence has been obtained 
that these two different types of esterase activity 
are due to separate plasmins. Upon fractionation 
and purification of plasminogen by different meth- 
ods, the streptokinase activated esterase activity 
follows the proteolytic assay. The kinetics of the 
attack of plasmin on TAME is of zero order and is 
indicative of a high degree of specificity. These 
kinetics hold true not only for purified prepara- 
tions but for native human serum and plasma as 
well. A simple colorimetric method has been ap- 
plied for the quantitative assay of streptokinase 
activated plasminogen in biological fluids. At 
present, the data obtained from these esterase 
studies would support the view that the total 
plasmin activity has the combined spectrum of 
trypsin and chymotrypsin activity. 


931. Enzymatic oxidation of uric acid. ALICE 
L. Turrite* anp Puitip P. Conen. Dept. of 
Physiological Chemistry, Univ. of Wisconsin, 
Madison. 

In the course of studies on inosine nucleosidase 
estimation, by differential spectrophotometry, it 
was observed that the uric acid produced in the 
presence of xanthine oxidase slowly disappeared 
from the system. Peroxidative destruction of the 
uric acid was demonstrated, which could be pre- 
vented by the addition of reduced glutathione, or 
accelerated by a specific concentration of hy- 
droxylamine or reduction of the px of the system 
from 7.3 to 6.0. The peroxide-generating system, 
glucose-glucose oxidase (notatin), together with 
highly purified lactoperoxidase, produced a rapid 
disappearance of uric acid. Studies of the nature 
of the end-products of the peroxidative reaction 
as compared with those resulting from the action 
of uricase, using 2-C1*-uric acid, showed that while 
approximately 90% of the uric acid was accounted 
for as allantoin after incubation with uricase, 
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allantoin represented approximately 14 and urea 
16 of the end-products of the peroxidase reaction. 
No urea was produced when allantoin rather than 
uric acid was incubated with the peroxidase sys- 
tem. Addition of aliquots of a reacting peroxidase 
system to a precipitating mixture of o-phenyl- 
enediamine and carrier alloxan resulted in the 
isolation of a radioactive derivative. These 
experiments provide tentative evidence for the 
formation of alloxan as an intermediate in the 
peroxidation of uric acid. 


932. Hydroxylation of the 5-position of tryp- 
tophan as first step in its metabolic conver- 
sion to 5-hydroxytryptamine (Serotonin). 
SIDNEY UDENFRIEND, CARROLL T. CLARK* AND 
Extwoop Titus.* Natl. Heart Inst., Natl. Insts. 
of Health, USPHS, Bethesda, Md. 

Previous findings from this laboratory have 
shown the presence in animal kidney extracts of 
a specific decarboxylase which converts 5-hy- 
droxytryptophan to 5-hydroxytryptamine (J. A. 
C. S. in press). The presence of this specific de- 
carboxylase suggested that hydroxylation of the 
five position is a normal pathway of tryptophan 
metabolism. Direct evidence for this has now been 
obtained. Following the incubation of 2-C4-p-L 
tryptophan with liver slices in the presence of 
non-isotopic D-L-5-hydroxytryptophan, the 5-hy- 
droxytryptophan isolated chromatographically 
contained 5% of the radioactivity. Controls with 
boiled tissue were negative. The venom of the 
toad, bufo marinus, which is rich in 5-hydroxy 
indoles, was also shown to contain 5-hydroxy- 
tryptamine and material which is chromatograph- 
ically indistinguishable from 5-hydroxytrypto- 
phan. When radioactive tryptophan was fed to 
the toads the 5-hydroxy indoles isolated from the 
venom were highly radioactive, demonstrating 
that tryptophan is their precursor. 5-Hydroxy- 
tryptophan decarboxylase obtained from extracts 
of acetone dried preparations of the hog kidney 
has been partially purified and some of its proper- 
ties have been determined. The enzyme has also 
been found in liver. Apparently 5-hydroxytrypto- 
phan cannot be oxidized to its formyl-kynurenine 
analogue by the tryptophan oxidase-peroxidase 
system (MEHLER, personal communication). It 
therefore appears that in animals the oxidation 
of tryptophan to 5-hydroxytryptophan and kyn- 
urenine are independent metabolic pathways. 


933. Acetate oxidation in a mutant strain of 
Escherichia coli. H. Enowtn UMBARGER (intro- 
duced by J. Howarp MUELLER). Dept. of Bac- 
teriology and Immunology, Harvard Med. School, 
Boston, Mass. 

A mutant (strain B-42) derived from Escherichia 
coli (strain K-12) has been found to be unable to 
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oxidize acetate without the addition of a sparking 
agent (e.g. fumarate) under certain growth con- 
ditions. For example, when grown on a medium 
containing 0.2 % casein hydrolysate and 0.2% glu. 
cose or on a medium containing acetate as the 
sole carbon source, cells were obtained capable 
of oxidizing acetate rapidly. In a medium con- 
taining 0.2% casein hydrolysate and 1% glucose, 
the mutant produced cells which a), were unable 
to oxidize acetate without a sparking agent. )), 
oxidized glucose only as far as acetate and 0), 
formed viscous suspensions in distilled water. 
Strain B-42 grew equally as well as the wild strain 
in an acetate-mineral salts medium, however, 
small amounts of glucose were inhibitory. The in- 
hibition was decreased by adding certain mem- 
bers of the citric acid cycle or related compounds. 
In a glucose mineral salts medium glutamic and 
aspartic acids, proline and lysine were required for 
good growth. The work of others suggests that 
acetate can be oxidized in at least two ways: a), 
via the citric acid cycle and 6), by an unknown 
pathway which has been observed only in intact 
cells. It seems quite possible that strain B-42 
when grown on a high glucose medium produces 
cells lacking a certain degree of structural integ- 
rity peculiar to wild type cells such that they are 
lysed in distilled water and the rapid acetate 
oxidizing system no longer functions. 


934. Mechanism of action of oxalacetic car- 
boxylase from liver. M. F. UTTER Anp Ktyoshl 
KuRAHASHI.* Dept. of Biochemistry, Western 
Reserve Univ. School of Medicine, Cleveland, Ohio. 
The oxalacetic carboxylase of chicken liver has 

been partially purified and its properties and re- 

action mechanism studied. The enzyme can be 
separated completely from ‘malic’ enzyme and no 
interaction of the two enzymes has been detected. 

The carboxylase decarboxylates oxalacetate in a 

pH range of 5.8-7.8 in the presence of ATP or 

ITP. In the decarboxylation reaction, phosphopy- 

ruvate is formed with a concomitant disappear- 

ance of ATP or ITP and oxalacetate. The same 
preparation also catalyzes an exchange reaction 
between NaHCO; and oxalacetate which requires 

ATP or ITP or a net synthesis of oxalacetate can 

be accomplished by starting with phospho-enol- 

pyruvate, NaHCO; and ADP or IDP. The reac- 
tion can therefore be formulated as follows: oxal- 
acetate + ATP or ITP — Phospho-enol-pyru- 
vate + HCO;- + ADP or IDP. The oxalace'ate 
synthesized by the reaction leading to the left 
has been identified by its decarboxylative proper- 
ties and by the chromatographic behavior o! its 
2,4-dinitrophenyl hydrazone on paper and Super- 
cel. The phosphopyruvate formed by oxalacei ate 
decarboxylation has been identified by its chro- 
matographic properties on Dowex-l and paper 
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and by its reaction with pyruvic phosphokinase. 
The equilibrium constant of the reaction has been 
calculated to be roughly 1. The reaction can be 
displaced to the left by: a) hexokinase and glucose, 
or 6) DPNrea and malice dehydrogenase; and to 
the right by pyruvic phosphokinase. 


935. Lipogenesis of intact diabetic rat. JOHN 
T. Van Bruacen, Tyra T. HutcHens* AND 
Pavt YAMADA. Dept. of Biochemistry, Univ. of 
Oregon Med. School, Portland. 

Decreased fatty acid incorporation of acetate 
label has been demonstrated for diabetic liver 
slices. Convincing information on cholesterol in- 
corporations of the diabetic is not available. We 
have continued our studies on the intact rat and 
determined the percent incorporation of a tracer 
amount of acetate 1-C™ by fatty acid and cho- 
lesterol fractions of skin, liver, carcass, and gut of 
the adult rat 6 to 11 months after alloxan treat- 
ment. Total fatty acid incorporation was reduced 
approximating values of fasted normal rats but 
cholesterol incorporations were essentially nor- 
mal in the treated animals. Carcass and skin 
fatty acids showed the greatest drop, while gut 
fatty acids showed an increased incorporation. 
All tissue cholesterol fractions showed essentially 
normal incorporations. A 20-hour fast of normal 
and diabetic rats showed less change in lipid label- 
ing in the diabetic than in the normal. 


936. Effect of excessive dietary zinc on growth 
and liver enzymes of rat. RoBERT VAN REEN* 
AND Paut B. Pearson. McCollum-Pratt Inst., 
Johns Hopkins Univ., Baltimore, Md. 

Male albino rats were fed a purified diet con- 
taining 20% casein, 69% glucose, 4% salts, 7% 
corn oil, and adequate vitamins. Supplementation 
of the diet with Zn**, in the form of ZnCOs, re- 
sulted in repression of growth which was linear 
with dose over a range from 0.3 to 0.7% Zn. Fur- 
ther supplementation of the toxic diet with crude 
liver extract overcame the effect of Zn**, as re- 
ported by Smith and Larson (J. Biol. Chem. 163: 
29, 1946). Other substances were fed also to study 
the alleviation of the Zn toxicity. Enzymatic 
changes found in liver homogenates indicated de- 
creased catalase and cytochrome oxidase activity 
in the toxic state as compared to controls fed the 
unsupplemented purified diet. Alkaline phos- 
phatase, diphosphopyridine nucleotidase, and iso- 
citric dehydrogenase were not influenced by die- 
tary Zn**+ concentrations up to 0.7%. Alkaline 
Phosphatase showed considerably increased ac- 
tivity at higher levels of Zn*+ as has been reported 
recently by Sadasivan (Biochem. J. 52: 452, 1952). 
The toxicity of Znt++ does not appear to be due to 
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the formation of inhibitors of catalase or cyto- 
chrome oxidase. 


937. Steroid requirements for Paramecium 
aurelia, var. 4, stock 51.7 (s) in axenic culture. 
W. J. vAN WAGTENDONK AND R. L. ConnerR.* 
Dept. of Zoology, Indiana Univ., Bloomington. 
A medium consisting of a salt solution, a mix- 

ture of water-soluble vitamins, the non-dialyzable 
fraction of an autoclaved and filtered yeast auto- 
lyzate, prepared from air-dried fresh bakers’ yeast, 
and a solution of proteose peptone (8 mg/ml) 
(Fed. Proc. 11: 302, 1951) will not support growth 
of P. aurelia unless an extract from plant sources 
is added. A preparation has been isolated from 
lemon juice, which in a concentration of 10 mug 
produces half-maximum growth. This factor has 
been tentatively characterized as £-sitosterol. 
Related steroids have been tested for activity. 
Data will be presented which show that: a) sub- 
stitution at Cs, has profound influence on the 
specific action of steroids; b) esterification of the 
3-OH group reduces the activity. The extremely 
low concentrations at which the steroids exhibit 
biological activity suggest that these compounds 
might function as a coenzyme for some important 
iuetabolic reaction in the organism. 


938. Photoautoxidation of ferrocytochrome c 
by sonic extracts of Rhodospirillum rubrum. 
L. P. VERNoN* AnD M. D. Kamen. Mallinckrodt 
Inst. of Radiology, Washington Univ. Med. School, 
St. Louis, Mo. 

Sonic extracts of the photosynthetic bacterium, 
Rhodospirillum rubrum, effect a photochemical 
oxidation of ferrocytochrome c, 2,6-dichloro- 
phenolindophenol, and ferrocyanide in the 
presence of oxygen. In addition they are found to 
exhibit the following enzymatic activities: cyto- 
chrome oxidase, DPNH and TPNH—cytochrome 
c reductase, ‘malic’ enzyme and dehydrogenases 
for succinic, malic and lactic acids. Manometric 
and spectroscopic studies show one mole of oxygen 
disappears for every four moles ferrocytochrome 
c oxidized. Hydrogen peroxide can replace oxygen 
when added in high concentrations, but no effect 
of catalase is noted. The photo-oxidation exhibits 
a typical temperature effect and light intensity 
response saturating at 500 foot-candles. No reac- 
tion is observed in the presence of the bacterial 
pigments separated from the protein moiety of the 
pigment protein complex and no activity is found 
if the extracts are subjected to prior heating at 
65°C. No effect of pH is noted over the range 6.0 
to 8.5. The effects of various inhibitors (hydroxyl- 
amine, cyanide, azide, 2,4-dinitrophenol, mercuric 
ion, etc.) at various concentrations have been 
measured and exhibit in general effects similar to 
those noted in the inhibition of green plant photo- 
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synthesis and the Hill reaction in green plant ex- 
tracts. The significance of the photo-oxidation 
reaction for the physiology and light metabolism 
of photosynthetic bacteria will be discussed. (Sup- 
ported by grants from the C. F. Kerrerine Fndn. 
and the USPHS.) 


939. Effects of estradiol on human placenta 
homogenate metabolism. CLAuDE A. VILLEE, 
Dwain D. Hacerman,* RutH LaPiace* anp 
BARBARA QUARLES.* Depts. of Biological Chem- 
istry and Obstetrics, Harvard Med. School, Boston, 
Mass. 

Previous experiments (Fed. Proc. 11: 225, 1952) 
showed that estradiol increases oxygen uptake and 
substrate utilization by slices of human endome- 
trium and placenta. Analogous experiments have 
been done with placenta homogenates prepared 
in 0.25 m sucrose in a glass homogenizer. The ho- 
mogenates were incubated in Warburg vessels for 
two hours in oxygen and a potassium phosphate 
buffer fortified with Mg**+, ATP, DPN, and 
cytochrome c. Estradiol was added to alternate 
vessels as a suspension to givea final concentration 
of 4 X 10-§ m. Homogenates from different pla- 
centas were found to vary considerably in their 
rates of metabolic activity, as noted previously in 
placenta slices. Each homogenate was incubated 
with a number of substrates at levels of 10-? m. 
Estradiol produced a statistically significant in- 
crease in oxygen consumption with all substrates 
tested. The greatest stimulation was observed 
with acetate or pyruvate as the substrate. With 
glucose the stimulation was less marked and with 
ketoglutarate, succinate or citrate a moderate 
stimulation was observed, comparable to that 
with no added substrate present. Lactate deter- 
minations showed no stimulation of glycolysis by 
estradiol. Estradiol produced a marked stimula- 
tion of pyruvate utilization. This stimulation of 
pyruvate utilization combined with the lack of 
effect on glycolysis indicates that estradiol stimu- 
lates one of the enzyme systems in the Krebs 
cycle. The fact that the stimulation of oxygen 
consumption by estradiol with pyruvate or ace- 
tate as the substrate was about twice that ob- 
served with ketoglutarate, citrate, or succinate, 
suggests that it affects one of the early enzymes 
in the cycle. 


940. Effect of alkali metal ions on tissue ace- 
tokinase activity. R. W. Von Korrr aAnp T. 
VANDERWAL GLAMAN (introduced by Davip 
Gutck). Dept. of Pediatrics, Heart Hosp. Re- 
search Lab., Univ. of Minnesota, Minneapolis. 
The soluble acetokinase or acetate activating 

enzyme of animal tissue is stimulated by potas- 

sium, ammonium, or rubidium ions and strongly 
inhibited by sodium or lithium ions. These effects 
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have been demonstrated by trapping acetyl ¢o. 
enzyme A formed in the reaction either as acethy. 
droxamic acid with hydroxylamine or as citrate 
with oxalacetate and the condensing enzyme o{ 
Stern and Ochoa. In the latter case an obligatory 
requirement for potassium ion has been demon. 
strated. These observations have been extended 
to a study of the effect of alkali metal ions on ace. 
tate oxidation by mitochondrial preparations, 
In the absence of potassium ion, oxidation ceases 
after 30-60 minutes while in its presence oxidation 
continues for several hours. If the potassium ion 
is replaced by an equivalent concentration of 
sodium ion, oxidation of acetate is neither stimu- 
lated nor inhibited. Although the oxidations of 
Krebs’ cycle intermediates are stimulated by 
potassium ion the effect is quite different, oxida- 
tion continues in the absence of potassium but at 
a lower rate. The interpretation and significance 
of these findings will be discussed. 


941. Models for fluorophosphatase reaction. 
THEODOR WAGNER-JAUREGG, BRENNIE E. Hack- 
LEY, JR.*, REUBEN PROPER* AND Omer (0. 
OweEns.* Medicinal Chemistry Branch, Chemical 
Corps Med. Labs, Army Chemical Center, Md. 

It has been shown recently that imidazole and 
histidine accelerate the hydrolysis of diisopropyl 
fluorophosphate (DFP) without the formation of 
a stable phosphorylated reaction product (Hack- 
LEY AND WAGNER-JAUREGG, Federation Proc. 11: 
224, 1952). We have now found that this effect 
can be greatly enhanced by complex formation of 
the imidazole nucleus with certain heavy metals, 
particularly copper. Copper sulfate alone is no 
more active than is imidazole. Other highly ac- 
tive catalysts are the copper chelates of ethylene 
diamine, o-phenanthroline and a,a-dipyridyl. 
Among the copper complexes of amino acids that 
of histidine is the most effective. The reaction 
mechanism is explained by formation of an active 
intermediate containing the central metal atom 
in coordination with DFP and the base. The cat- 
alytic hydrolysis described here resembles the 
action of the enzyme fluorophosphatase described 
by Mazur (J. Biol. Chem. 164: 271, 1946) and might 
be considered a model for this enzymatic reaction. 
For instance 3.2 mg of a,a-dipyridyl-CuS0O,, the 
most active complex found, had the same ‘fluoro- 
phosphatase’ activity at pH 7.6 and 38° as 1 il of 
horse serum. However, the catalytic action of 
copper chelates (but not necessarily of other metal 
chelates) probably is not directly related to the 
enzyme action since the enzyme is inhibited by 
cupric ions. The hydrolysis of DFP was deier- 
mined by measuring the production of acid at 
pH 7.4 or 7.6, a) in an unbuffered solution by neu- 
tralization with N/100 NaOH in a Beckman Auio- 
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titrater, b) by manometric determination of CO:- 
evolution from a bicarbonate-CO:-buffer. 


942. Reduction of cytochrome oxidase. W. W. 
Wainio. Bureau of Biological Research, Rutgers 
Univ., New Brunswick, N. J. 

Reduction of cytochrome oxidase with ferro- 


cytochrome c or hydrosulfite, or with ascorbic — 


acid, hydroquinone or ferrocyanide in the pres- 
ence or absence of cytochrome c reveals a single, 
symmetrical peak at 603-605 my. The oxidase con- 
tained in 1 ‘ml equivalent’ of the Preparation 2-3 
(J. Biol. Chem., 183: 89, 1950) is only 65% reduced 
by the addition under anaerobic conditions of 
1 mg of ferrocytochrome c, whereas almost com- 
plete reduction is obtained with 3 mg of ferro- 
cytochrome c. The reduction with ferrocyto- 
chrome c is uninfluenced by 0.001 m NaCN. Nitric 
oxide combines with hydrosulfite-reduced cyto- 
chrome oxidase to shift the spectrum partially. 
The 442-444 my peak is diminished by 30% and a 
small peak appears at about 430 mu. The 603-605 
my peak is shifted by about 2 my toward the blue. 
Carbon monoxide diminishes the 442-444 my peak 
of hydrosulfite-reduced cytochrome oxidase by 
28%. The hypothesis is advanced that only one 
enzyme, termed cytochrome oxidase, acts between 
cytochrome c and molecular oxygen and that its 
characteristics are those that have been assigned 
by Keilin and others to cytochrome oxidase, cy- 
tochrome a and cytochrome a; and by Warburg 
to his oxygen-transporting enzyme. It would ap- 
pear as though cytochrome oxidase might be a 
tetrapolymer consisting of four identical heme- 
protein submolecules, with each heme being re- 
ducible by ferrocytochrome ¢ and each contribut- 


ing one electron to the reduction of one molecule 


of oxygen (see: WaRBURG, O. Heavy Metal Pros- 
thetic Groups, Oxford University Press, London, 
p. 146, 1949). 


943. Activation of fatty acids by adenosine- 
triphosphate. Satin Waki, AND HEnry R. 
MauLER (introduced by L. J. Terry). Inst. for 
Enzyme Research, Univ. of Wisconsin, Madison. 
Sparking or activation of fatty acids and their 

oxidized derivatives (a-8 unsaturated, 6-hydroxy, 

and 8-ketoacids) is a necessary condition prior to 
their utilization by the fatty acid oxidase system 
of particulate or soluble preparations. Analysis 
of the activation process shows that the essential 
step consists of the formation of S-acylated deriva- 
tives of coenzyme A. A series of enzymes of rather 
restricted specificity has been isolated from beef 
liver. The present report will deal primarily with 
the enzyme responsible for the catalysis of 
butyryl ~ CoA formation, a process which may 
be considered as typical for the group. The enzyme 
is extracted on a large scale from particulate prep- 
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arations by means of acetone drying and ex- 
traction with buffer. Methods of purification and 
assay systems suitable for demonstrating the ac- 
tivity will be described. After purification, tests 
for the presence of various interfering activities 
are negative and the stoichiometry of the reac- 


tion can be unambiguously demonstrated to be: 
Meg*+ 


Butyrate + CoASH + ATP ~~ butyryl ~ 
enzyme 

SCoA + AMP + pyrophosphate. Various aspects 

of the reaction as written, such as reversibility, 

optimal concentrations of various components, 

specificity of components, etc. will be discussed. 


944. Aldehydes as sulfhydryl reagents. GEORGE 
WaLp, CHARLES GREENBLATT* AND Pau K. 
Brown.* Biological Labs., Harvard Univ., Cam- 
bridge, Mass. 

Warburg concluded that narcotics act by ad- 
sorption on the cell surfaces upon which respira- 
tion depends. He indicated two other types of 
respiratory poison which act more specifically: 
cyanide and aldehydes. The mechanism of alde- 
hyde action has since remained obscure. Our ob- 
servation that the union of retinene (vitamin A 
aldehyde) with the protein opsin to form rhodop- 
sin depends upon —SH groups has directed our 
attention to aldehydes as sulfhydryl reagents. 
We have now measured the rates of reaction of 
aldehydes with the —SH group of glutathione. 
Formaldehyde reacts about 10 times as rapidly as 
acetaldehyde, propionaldehyde or n-butyralde- 
hyde. Crotonaldehyde, in which the carbonyl 
group is conjugated with an unsaturated carbon 
chain, reacts even more quickly than formalde- 
hyde, so foreshadowing the high reactivity of the 
conjugated carbonyl of retinene. When aldehydes 
inhibit the cell or certain proteins, an unspecific 
narcotic action of their hydrocarbon chains may 
be added to their specific effect on —SH groups. 
Formaldehyde is a strong —SH reagent with al- 
most no narcotic action. Acetaldehyde, which has 
low activity both as a sulfhydryl reagent and as a 
narcotic, is the least inhibitory of the aldehydes. 
Higher aldehydes are increasingly effective nar- 
cotics, in addition to their low and relatively con- 
stant sulfhydryl-combining capacity. Such a con- 
jugated aldehyde as crotonaldehyde is highly 
effective in both ways. For example, with the sulf- 
hydryl enzyme urease, the molar concentrations 
for half-inhibition within 30 minutes are: formal- 
dehyde, 0.01; acetaldehyde, 0.50; propionaldehyde, 
0.18; butyraldehyde, 0.088; and crotonaldehyde, 
0.031. Butyl alcohol, which has the narcotic with- 
out the sulfhydryl-binding action, must be 0.5- 
0.6 m for half-inhibition of urease. Besides such 
inhibitions, the binding of aldehyde substrates to 
enzymes and the mutagenic action of aldehydes 
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all seem to involve reactions with sulfhydryl 
groups. 


945. Phosphokinases for synthesis of triphos- 
phopyridine nucleotide and coenzyme A 
in pigeon liver. T. P. WaNa (introduced by 
NaTHAN QO. Kapuan). McCollum-Pratt Inst., 
Johns Hopkins Univ., Baltimore, Md. 

Previous experiments have shown that coen- 
zyme A (CoA) has a monoester phosphate group- 
ing in the ‘b’ position of the adenosine ribose 
moiety (J. A. C. S. 74: 3204, 1952) whereas tri- 
phosphopyridine nucleotide (TPN) has a mono- 
ester grouping in the ‘a’ position. An enzyme which 
catalyzes the phosphorylation of dephosphory- 
lated CoA (DPCoA, obtained by treating CoA 
with a b-nucleotidase) has been found in pigeon 
liver. Its non -identity with the diphosphopyridine 
nucleotide (DPN) kinase has been indicated by 
the separation of these two enzymes. By treating 
the pigeon liver extract with protamine, the 
DPN kinase precipitates from the solution whereas 
the enzyme that phosphorylates DPCoA remains 
in the supernatant. Both enzymes have been par- 
tially purified. With the purified DPN kinase, 
DPN can be quantitatively phosphorylated to 
TPN in the presence of adenosine triphosphate 
(ATP) and Mg** (or Mn** in smaller concentra- 
tion). Under similar conditions, neither reduced 
DPN nor desamino DPN is phosphorylated by 
this enzyme to any significant extent. The phos- 
phorylation of DPN to TPN is inhibited by adeno- 
sine diphosphate (ADP) and adenosine diphos- 
phate ribose (ADPR) but less so by adenosine or 
a, b, and 5 adenylic acids. ADP and inosine tri- 
phosphate (ITP) cannot replace ATP in the phos- 
phorylation reaction. The phosphorylation of 
DPCoA is followed by the arsenolysis of acetyl 
phosphate in the presence of transacetylase, since 
the DPCoA is inactive in this system. ATP and 
Mg** are also required in the phosphorylation of 
DPCoA to CoA. Adenylic acids a and b, and DPN 
apparently do not inhibit this reaction. DPCoA 
seems to be active in some CoA dependent systems 
and the significance of this CoA derivative in 
metabolism will be discussed. 


946. Accelerators of prothrombin conversion. 
ARNOLD G. WaRE AND MERLE L. Lewis.* Dept. 
of Biochemistry, Univ. of Southern California 
School of Medicine, and Lab. Div. Los Angeles 
County Hospital, Los Angeles. 

The properties of accelerator globulin (AcG) 
in human plasma and serum have been studied 
with the use of a one-stage method employing 
aged human plasma as a source of prothrombin 
and fibrinogen. It has been found that plasma 
AcG demonstrated more than a 10-fold increase in 
activity after reaction with small amounts of 
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bovine or human thrombin. This response to 
thrombin may be used to distinguish inactive 
(plasma) AcG from active (serum) AcG. Plasma 
AcG is not adsorbed on barium sulfate but after 
activation with thrombin it is adsorbed and ean 
be partially eluted with sodium citrate. A plasma 
inhibitor has been identified which inactivates 
serum AcG. A non-AcG accelerator is formed in 
serum and in aged plasma which affects prothrom- 
bin conversion. Small amounts of heparin block 
its production in aged plasma and reduce its con- 
centration in fresh serum. The factor appears to 
be intimately associated with prothrombin in 
plasma as well as in highly purified preparations. 
The inability to separate this factor from pro- 
thrombin or to distinguish from it in any way, 
supports the hypothesis that it is an altered form 
of prothrombin which is ‘hyperactive’ to the 
action of thromboplastin. (Supported by the 
Medical Research and Development Board, Office 
of the Surgeon General, Department of the Army, 
under Contract #* DA-49-007-MD-193 and by the 
United States Public Health Service, RG 2684.) 


947. Thyroid activity and nitrogen metab- 
olism in relation to deep thermal burns in 
the rat. ARTHUR W. Waser,* Hersert J. 
EIcHEL,* EvaALyN REpPLINGER,* Jay S. Rotn* 
AND M. Joun Boyp. William Goldman Isotope 
Lab., Div. of Biological Chemistry, Hahnemann 
Med. College, Philadelphia, Pa. 

The effect of thermal radiation on thyroid ac- 
tivity has been investigated in the rat by measur- 
ing the uptake of radioiodide by this particular 
endocrine. All exposures to thermal radiation 
have been for one minute. Light nembutal anes- 
thesia (25 mg/kg) was employed in all cases. Re- 
sults of iodide uptake studies indicate a decreased 
thyroid activity in the first four hours following 
thermal radiation; thereafter, a hyperthyroid ac- 
tivity ensued. Studies at 4, 24 and 48 hours showed 
that burned rats took up only 58% in the first 
24 hours, and 149% in 48 hours. Controls showed 
losses of radioiodine from the thyroid after 24 
hours, whereas burned rats continued to accumu- 
late this material. The initial inhibition is related 
to the stress phenomenon and the mechanics of 
this process are being investigated by other me:ins. 
The latent stimulated thyroid activity may be 
responsible for, or indirectly related to, the in- 
creased nitrogen excretion following therma! in- 
jury. Thyroid status and nitrogen metabolism in 
burned and unburned rats was studied by induc- 
ing hyperthyroid and hypothyroid states by feed- 
ing desiccated thyroid and thiouracil, respec- 
tively, at 0.5% of the diet for a period of 22 days. 
Thyroid status was verified by radioiodide upts ke 
measurements. Hyperthyroid and hypothyroid 
rats showed reduced iodide trapping ability ‘2 
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comparison to euthyroid controls. Urinary nitro- 
gen excretion and nitrogen balances during the 
pre- and post-burn periods differed significantly. 
Nitrogen excreted into the urine following deep 
thermal burns increased 131% in the euthyroid 
rats, 51% in the hyperthyroid and 18% in the 
hypothyroid animals, compared to pair-fed con- 
trols. 


448. Quantitative determination of 17-hy- 
droxycorticosteroids and  21-hydroxy-20 
ketosteroids in the peripheral blood of 
humans before and after operative trauma. 
T. EK. WertcuseELBAuM, H. W. MarcrarF* AND 
R. EtMan.* Washington Univ. School of Medicine, 
Dept. of Surgery, St. Louis, Mo. 

It was not found possible to determine with 
and degree of reproducibility the 17-hydroxy- 
corticosteroids following simple chloroform ex- 
traction of plasma or whole blood and chromato- 
graphic separation on Florisil (NELSON AND 
SamuELs. J. Clin. Endocrinol. 12: 519, 1952). An 
accurate method, as determined by replicability 
and recovery, for the extraction of plasma and 
the technic of partial purification of adrenocortical 
steroids by column chromatography will be de- 
scribed in full detail. The 17-hydroxycortico- 
steroids (I) were determined by Porter-Silber re- 
action and 21-hydroxy-20 ketosteroids (II) by 
differences between the Mader and Buck reaction. 
(Anal. Chem. 24: 666, 1952) and Porter-Silber re- 
action. Further separations and identifications 
of the adrenocortical steroids in peripheral blood 
are being pursued. In ‘normal’ individuals (I) 
and (II) were found in the blood at concentra- 
tions of 8-16 and 30-70 gamma % respectively. 
In several chronically ill patients and a few with 
extensive malignant disease, comparable preoper- 
ative values were 18-35 and 30-70 gamma %. In 
21 patients undergoing elective surgery at least 
one preoperative and four postoperative blood 
samples were analyzed. Within 4 hours after oper- 
ation (I) was found to be as high as 75, and (II) 
135 gamma %, returning to preoperative levels 
or lower in most patients within 48 hours. Eosino- 
phile counts, water and salt balances were corre- 
lated with these findings. 


949. Metabolism of several isomers of adenine 
and guanine pentose nucleotides in the rat. 
HerBeRT WEINFELD* AND Paut M. Ro t. Sloan- 
Kettering Inst. for Cancer Research, New York 
City. 

Adenylic acids a and 6 and guanylic acid 6 were 
prepared by ion-exchange separation of mono- 
nucleotides isolated from yeast grown in the pres- 
ence of adenine-8-C4. Adenosine-5’-phosphate 
(AMP) was prepared by enzymatic phosphoryla- 
tion of adenosine-8-C™. Each nucleotide was in- 
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jected subcutaneously into a single adult male 
Sherman strain rat at a level of 0.2 mm/kg of body 
weight/day for 3 days. PNA nucleotides and DNA 
purines were prepared from the mixed viscera. 
Adenylic acid a yielded the following percentage 
renewals: PNA adenine and guanine, 2.0 and 0.6 
respectively; DNA adenine and guanine, 0.2 and 
0.05 respectively. The same renewals were found 
with adenylic acid 6. However, AMP gave the 
following per cent renewals: PNA adenine and 
guanine, 1.0 and 0.4 respectively. Isotope incor- 
poration into DNA adenine and guanine was 
negligible. The renewal of the adenine of muscle 
ATP was 0.3% with adenylic acid a and less than 
0.1% with AMP. Guanylic acid b led to renewals 
of 0.09 and 1.0% of PNA adenine and guanine re- 
spectively, and to 0.15% of DNA guanine. There 
was negligible incorporation of isotope into other 
compounds. In all the experiments no differences 
were observed between the extent of incorporation 
of isotope into the a isomer as compared to the 
b isomer of the visceral PNA adenylic or guanylic 
acids. 


950. Fractionation and identification of some 
metabolites of 2-acetylaminofluorene-9-C", 
Joun H. WEIsBURGER,* ELIZABETH K. WEIs- 
BURGER,* HERBERT A. SOBER AND HaARo_p P. 
Morris. Natl. Cancer Inst., Bethesda, Md. 

In the study of the mode of action of the car- 
cinogen 2-acetylaminofluorene (AAF) the fate of 
the compound in animals was investigated. Frac- 
tionations of the urine, feces and bile of rats and 
dogs fed carbon labeled AAF-9-C* were carried 
out. Continuous ether extraction of urine and 
bile removed 15-20 and 17%, respectively, of the 
total activity. In continuous ether extractions of 
the feces 35% of the total activity transferred 
to the organic phase. Separations by means of 
countercurrent distributions and paper chroma- 
tography revealed the presence of about 6 major 
and 6 minor metabolites, 3 of which occurred in 
the ether extracts. Evidence for the presence of 
glucuronic acid conjugates was adduced by means 
of glucuronidase preparations. Carrier isotope 
dilutions with a number of possible metabolites 
were performed. These tests indicate the presence 


“of 2-aminofluorene, 2-acetylamino-7-hydroxyfluor- 


ene, 2-amino-7-hydroxyfluorene and tentatively of 
the glucuronides of the hydroxylated derivatives. 


951. Mechanism of action of mammalian hy- 
aluronidase. BERNARD WEISSMANN* AND KaRL 
Meyer. Dept. of Medicine, Columbia Univ. Col- 
lege of Physicians and Surgeons, and the Edward 
Daniels Faulkner Arthritis Clinic, Presbyterian 
Hosp., New York City. 

Only the glucosaminidic linkages in umbilical 
cord hyaluronic acid are split by purified testicular 
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hyaluronidase with production of oligosaccharides 
containing equivalent amounts of glucuronic 
acid and acetylglucosamine (Rapport, MEYER, 
Linker. J. Am. Chem. Soc. 73: 2416, 1951). New 
light is cast on the nature of this enzymatic 
process by experiments performed with isolated 
oligosaccharide fractions. These are the 7 lowest 
members (di- through tetradecasaccharide, here 
designated I-VII) of the family of oligosaccharides 
now shown present in typical digests. End group 
values and other evidence indicate that the oligo- 
saccharides isolated form a regular series: (glucu- 
ronido-acetylglucosamine)n, where n = 1,2,3... 7. 
During digestion of each of the oligosaccharides 
III-VII with testicular hyaluronidase (1500 TRU/ 
mg), two types of action, occurring simultane- 
ously, are observable by paper chromatography. 
A rapid transglycosidation results initially in 
generation of both higher and lower oligosac- 
charides. A slower splitting process leads to even- 
tual accumulation of II and a little I, both inert to 
the enzyme. The rate of action increases markedly 
with substrate size. Preliminary experiments, 
utilizing heat inactivation, a different enzyme 
preparation and pH variation, reveal no gross 
changes of action pattern attributable to the 
agency of multiple enzymes. (Supported by the 
U. 8. Public Health Service and the Helen Hay 
Whitney Foundation.) 


952. Oxidation of choline-like substances by 
rat liver homogenates. [BERT C. WELLS. Bio- 
chemistry Dept., State Univ. of New York, Syra- 
cuse. 

The following amines were employed as the hy- 
drochlorides or the chlorides: ethanolamine and 
its diMe (I), diEt, diMeEt (II), diEtMe (III), 
and triEt N-alkyl derivatives; 3-aminopropanol-1 
and its diEt, diEtMe (IV), triEt and triMe deriva- 
tives; l-aminopropanol-2 and its diEt, diEtMe 
(V), triMe (VI) and triEt derivatives; 2-amino-2- 
methylpropanol-1 (VII) and its triMe (VIII) 
and triEt (IX) derivatives; 2-amino-2-methy]-1,3- 
propanediol and its triMe (X) and triEt deriva- 
tives. These materials were tested as substrates 
presumably for choline oxidase by the mano- 
metric method for the determination of choline 
oxidase in rat liver homogenates described by 
Richert and Westerfeld (J. B. C. 199: 829, 1952). 
The rate of oxygen uptake was compared to the 
simultaneous rate of oxygen uptake for choline 
chloride as the substrate and the following re- 
sults are expressed as per cent of the latter rate: 
II, 79; III, 24; IV, 8; V, 14; VI, 66; VIII, 105; 
IX, 8; X, 41. The O2 uptake with the remaining 
materials was either zero or less than 5% of the 
rate with choline. The results were the same when 
suspensions of mitochondria were used instead 
of whole homogenate. Experiments similar to the 
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above in which the enzyme was offered equal 
molar quantities of choline and each of the above 
substances indicated that some of the compounds 
which were not oxidized by the enzyme (I, VII, 
IX) markedly inhibited the oxidation of choline 
and thus have a strong affinity for the enzyme. 
There was no correlation between the oxidation of 
the above materials and their ability to serve as 
methyl donors in vivo. It is concluded that the 
specificity of the transmethylation process cannot 
be attributed to choline oxidase. 


953. Selective uptake of Ag"! by sarcoma tis- 
sue in CFW mice. Harotp D. West, Horace 
Gotpre* AND Ricuarp D. HanpyeE.* Dept. of 
Biochemistry, Meharry Med. College, Nashville, 
Tenn. 

It has been shown previously (Federation Proc. 
11: 309, 1952) that intraperitoneally inoculated 
Ag"! was stored in fibrous or mixed tumors of the 
rat in higher amounts than in normal tissues. In 
a new series of experiments, the distribution of 
Ag"! 24 hours after i.p. or s.c. injection was stud- 
ied by the same methods in mice bearing 7-days- 
old Sarcoma-37 (fibrosarcoma with high propor- 
tion of macrophages). Radioactivity of tissues 
averaged: 93 blood, 80 lungs, 93 spleen, 143 liver, 
111 tumor tissue. Thus, for the same amount of 
tissue the Ag! content of tumor was higher than 
that of all tested organs with the exception of the 
liver in which silver acéumulates prior to excre- 
tion. On the contrary, in similar experiments with 
carcinoma (pure epithelial tissue) of C3H mice, 
the radioactivity of tumor tissue was not higher 
than in most normal tissues. Normal mice possess- 
ing in their peritoneal cavity large amounts of 
cellular exudate (obtained by i.p. injection of 
killed E. coli suspensions or normal mouse spleen 
suspension) received i.p. injection of Ag" 6 hours 
before withdrawal of the exudate. In withdrawn 
and centrifuged exudate practically all radio- 
activity was found in the precipitate, i.e., in exu- 
date leukocytes. The above results suggest that 
Ag" is transported and deposited in tissues by 
leukocytes and that malignant tumors containing 
fibrous tissue and leukocytes have a better chance 
to take up radioactive silver. 


954. Metabolism of diphenyl. Haro.p D. WEst, 
GHARBHARAN R. Maruura,* Earnest A. 
Jones,* LawRENcE K. AKERS* AND JAMES R. 
Lawson.* Dept. of Biochemistry, Meharry Med. 
College, Dept. of Physics, Vanderbilt Univ., and 
Dept. of Physics, Tenn. A. and I. State Univ. 
Nashville, Tenn. 

The spectra (Federation Proc. 10: 269, 1951; 
J.A.C.S.74:1, 1952) of 8 of the 9 known mercap- 
teric acids have been reported. The synthesis of 
10 new mercapturic acids through the correspond- 
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ing cysteines and their biological conversion to the 
acetylated acids has also been reported (Federa- 
tion Proc. 11: 309, 1952). The synthesis of diphenyl- 
cysteine was described in this report. The com- 
pounds included o- and m-chlorophenyl-; o- and 
m-bromophenyl-; 0-, m- and p-tolyl-; o- and p-me- 
thoxyphenyl-; and #-naphthyl-.-cysteines and 
mercapturic acids. A study of the infrared ab- 
sorption spectra of the new compounds confirms 
the position of the bands previously ascribed to 
certain characteristic groupings. The effect of iso- 
merism on the position of bands in the long wave 
length region has been noted in addition. Di- 
phenylmercapturic acid has now been synthesized 
and its structure has been confirmed by infrared 
analysis. In an attempt to obtain this acid from 
the urine of animals fed diphenyl a compound was 
isolated melting at 273.5-274°C. The infrared spec- 
trum of this compound was identical in every re- 
spect with that obtained with pure p,p’-dihy- 
droxydiphenyl (Eastman, m.p. 273-275°C.). A 
crude product also obtained from this source has 
the same melting point as the synthetic diphenyl- 
mercapturic acid but the infrared absorption spec- 
tra did not agree closely thus suggesting the pres- 
ence of impurities in the biosynthetic mercapturic 
acid. (Supported in part by R. G. C-1524 C from 
the National Cancer Institute.) : 


955. Stereochemistry of reaction catalyzed by 
alcohol dehydrogenase. F. H. WEsTHEIMER,* 
Frank Lorwus,* AND BrrGit VENNESLAND. 
Univ. of Chicago, Depts. of Chemistry and Bio- 
chemistry, Chicago, Ill. 

The present investigation is concerned with the 
stereochemistry of the hydrogen transfer which 
occurs during the reversible enzymic oxidoreduc- 
tion between ethanol and diphosphopyridine nu- 
cleotide (DPN). Previous investigation of the 
oxidation of dideuteroethanol (CH;CD.OH) by 
DPN in the presence of yeast alcohol dehydro- 
genase has shown that the products of the reac- 
tion are CH;CDO and monodeutero reduced DPN 
(or DPND). It has also been shown that when 
DPND formed in this fashion is reoxidized with 
CH;CHO, by reversing the enzymic reaction, all 
of the deuterium is removed from the DPND. 
The inference may be drawn that this deuterium 
is transferred to the CH;CHO to form mono- 
deuteroethanol (CH;CDHOH), and the fact that 
all of the deuterium is transferred from the 
DPND shows that the reaction is sterically spe- 
cific with respect to the DPN, that is, hydrogen is 
transferred to and from one side only of the plane 
of the pyridine ring. In an extension of these stud- 
ies, the CH;CDHOH formed as described above 
was reoxidized enzymically by DPN, and the 
acetaldehyde formed was shown to contain no 
deuterium. The most reasonable explanation for 
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this result is that only one of the two possible 
enantiomorphs of CH;CHDOH is formed when 
D is transferred from DPND to acetaldehyde, and 
in reoxidation of the monodeuteroethanol the D 
is again removed only from the particular position 
into which it had been introduced. The reaction 
between DPN and ethanol is therefore stereo- 
specific for both substrates. 


956. Chromatographic evidence for incorpora- 
tion of 2,6-diaminopurine into nucleoside 
phosphates of the mouse. GLYNN P. WHEELER 
AND Howarp E. Skipper (introduced by C. 
CuEsTER Stock). Biochemistry Div., Southern 
Research Inst., Birmingham, Ala. 

Mice were injected with 2,6-diaminopurine-2- 
C™ (27 mg/kg, 5 doses) and the ATP-fraction was 
isolated by the procedure of LePage (Mano- 
metric Techniques and Tissue Metabolism, 2nd 
Edition, 1949, p. 204) with modifications. A sample 
of this fraction (sodium salt) was used for one- 
dimensional paper chromatography using the am- 
monium  citrate-isopropanol-tetrahydrofurfury] 
alcohol solvent of Carpenter (Analytical Chem- 
istry 24: 1203, 1952). The absence of radioactivity 
at the position corresponding to 2,6-diamino- 
purine (2,6-DAP) and the presence of radioac- 
tivity in the area where one would expect to find 
nucleotides and nucleotide phosphates indicated 
the absence of free 2,6-DAP. Another portion of 
the fraction (sodium salt) was treated with 50% 
aqueous pyridine at 90-95°C. for 72 hr. The result- 
ing hydrolysate was used for two-dimensional 
paper chromatography and radioautography. The 
urea-butanol and the disodium phosphate-iso- 
amyl alcohol solvent systems of Carter (J. Am. 
Chem. Soc. 72: 1466, 1950) were used. A material, 
which was radioactive, was easily detected at the 
position for 2,6-DAP-riboside by scanning with 
ultraviolet light and by radioautography. A trace 
of activity was detected at the position corre- 
sponding to free 2,6-DAP. Chromatography of a 
mixture of hydrolysate and 2,6-DAP yielded spots 
corresponding to 2,6-DAP and 2,6-DAP-riboside 
with the preponderant portion of the radioactiv- 
ity at the latter spot. Elution and further chroma- 
tography confirmed the identification of the ac- 
tive material as 2,6-DAP-riboside. These results 
are consistent with the enzymatic phosphoryla- 
tion of 2,6-DAP-riboside as demonstrated by 
Kornberg and Pricer (J. Biol. Chem. 193: 481, 
1951). 


957. Vitamin B, and utilization of some keto 
and hydroxy acids for growth by the rat. 
Junius Wuite, Ruts 8. Stanper,* ANN Day- 
TON* AND Putuip Davip.* Natl. Cancer Inst., 
Bethesda, Md. 

Many of the required amino acids in the diet for 
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the growth of the rat can be replaced by the corre- 
sponding keto or hydroxy acid. The mechanism 
by which these keto acids are transformed to 
amino acids in vivo is not generally known. Re- 
cently Snell et al. (J. Biol. Chem. 191: 559, 1951) 
have demonstrated that certain microorganisms 
have a specific requirement for vitamin Be for 
growth when the keto or hydroxy acid of some of 
the essential amino acids is used, and have pre- 
sented evidence which indicates that transamina- 
tion reaction is the chief course through which 
conversion takes place in the growing organism. 
Evidence is hereby presented to indicate that Be 
is required for the growth of young rats under 
similar conditions. Osborne-Mendel rats weighing 
110-120 gm were fed for 45 days a diet deficient in 
vitamin Bs and the essential amino acid whose 
keto and hydroxy analogs were studied. At the 
end of this period the animals weighed 61-70 gm. 
Addition of vitamin Bs or the keto acid in question 
to the diet resulted in no gain in weight. The addi- 
tion of both resulted in a prompt stimulation in 
growth comparable to that obtained in rats in- 
gesting the complete basal diet. Alpha-hydroxy 
and keto-isovaleric and isocaproic acid, B-imida- 
zole pyruvic acid and 8-indole pyruvic acid each 
were able to replace the corresponding amino acid 
only when vitamin Bs was present. 


958. Effect of beta-hydroxybutyric acid on 
glucose oxidation in insulin treated eviscer- 
ated animals. ARNE N. Wick AND DovuG.Las 
R. Drury.* Scripps Metabolic Clinic, La Jolla, 
and Dept. of Physiology, Univ. of Southern Cali- 
fornia, Los Angeles. 

Studies using glucose uniformly labeled with 
C-14 have shown that insulin, under normal con- 
ditions, increases the oxidation of glucose by the 
extrahepatic tissues of the rabbit. Recent work 
with beta-hydroxybutyric acid (J. B. C. 196: 129, 
1952) or acetic acid J. B. C., in press) has shown 
that when these fuels are superimposed by con- 
stant injection on the glucose and insulin, the rate 
of glucose oxidation is considerably decreased. 
The decrease in glucose oxidation, which occurs 
despite maximum insulin action, is not accompa- 
nied by a decrease in glucose disappearance. The 
mechanism by which the non-glucose fuels de- 
crease glucose oxidation in insulin treated animals 
is under investigation. By using 3,4-labeled glu- 
cose, it was found that beta-hydroxybutyric acid 
does not decrease glucose oxidation as calculated 
from the expired C'*O,. These results indicate that 
beta-hydroxybutyric acid does not affect the de- 
carboxylation of the pyruvic acid originating from 
glucose, but appears to exert its influence on 
the 2-carbon fragments representing carbons 1,2 
and 5,6. 
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959. Differential assay for pyridine nucleo. 
tides and N'-methylnicotinamide in 0.1 m| 
blood samples. J. N. WILLIAMS, JR. AND Jean 
P. Krina.* Dept. of Biochemistry, Univ. of Wis. 
consin, Madison. 

In studies of tryptophan and niacin metabolism, 
changes in tissue pyridine nucleotides with ad- 
ministration of metabolites are often followed, 
Many studies to date have utilized methods for 
estimating pyridine nucleotides (I), which meas- 
ure both I and N!-methylnicotinamide (II) with. 
out differentiation. We have developed a method 
for estimating I and II differentially in 0.1 ce 
blood samples. Three 0.1 ml samples of fresh blood 
are immediately pipetted into 3 tubes containing 
2.25 ml ethanol plus 0.75 water, neutralized DPN 
standard (20 y), and neutralized II standard (4 4), 
respectively, making a total volume of 3 ml in 
each tube. 0.05 ml of superoxol is added at once, 
the mixture centrifuged, the precipitate washed 
twice, and the supernatant and washings con- 
bined, making a total volume of about 6 ml. Three 
ml of these mixtures are placed on Hennessy tube 
columsn packed with a small glass wool plug and 
200 mg decalso. The decalso was prepared by boil- 
ing 8 times with saturated NaCl, then with de- 
ionized water until free of chloride, and dried. 
One-ml aliquots of the mixtures before and after 
adsorption are fluorometrically assayed with ace- 
tone and alkali (Hurr aNnp PEeRuzweiG, J. Biol. 
Chem., 167: 157, 1947). Galvanometer units per 
gamma of added standards can thus be calculated 
and used to determine I and II in the blood alone, 
since II is removed by the column while I pass 
through. Recoveries for DPN added to blood 
average close to 100%. 


960. Comparison of chick and microbiological 
methods for assay of penicillin in feeds. 
Wixiiam L. Wiuuiams, R. G. Esposrto* AND 
E. L. R. Stoxstap. Lederle Labs. Div., American 
Cyanamid Co., Pearl River, N. Y. 
Microbiological assays have shown a loss in 

activity of certain penicillin salts during steaming 

and storage. A chick assay was devised to de- 
termine whether the microbiological activity was 

a true measure of the growth promoting proper- 

ties of penicillin. A basal diet containing sucrose 

and 20% casein was used and the assay diets were 
fed to triplicate groups of 12 chicks. In a typical 
experiment the 25-day weights for chicks reeiv- 
ing supplements of 0.0, 0.25, 0.5 and 1.0 mg of 
procaine penicillin/kg of diet were 199, 206. 262 
and 282 respectively. The penicillin salts were 
steamed or stored in commercial-type diets of 
natural feedstuffs at levels of 25 or 50 mg/kg nd 
portions of these diets added to the basal sucrose 
casein diet for assay. The following assays were 
obtained in experiments involving steaming of 
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penicillin salts in commercial-type feeds: 5, 15 
and 30 minutes steaming of feed containing di- 
benzy! ethylene diamine dipenicillin G showed, 
respectively, 56, 29 and 14% remaining by chick 
assay and 43, 21 and 18% by microbiological assay. 
Microbiological assays showed 12 and 10% of this 
salt remaining in feed stored, respectively, 2 and 
4weeks at 34°, while chick assays indicated 22 and 
18% remaining. Thirty% of the activity of pro- 
caine penicillin remained in feed stored four weeks 
according to chick assay and 18% according to the 
microbiological assay. 


961. Distribution of methionine-S®* during 
healing of experimental wounds. Martin 
B. WILLIAMSON AND HERBERT J. FROMM (in- 
troduced by S. Bropy). Dept. of Biochemistry, 
School of Medicine, Loyola Univ., Chicago, Ill. 
The rate of healing of experimental wounds has 

been shown to increase upon the addition of either 
cystine or methionine to the diet. The effect of 
these sulfur amino acids on the regeneration of 
wound tissue was studied by investigating the 
distribution of methionine-S*® between the me- 
thionine and cystine sulfur of wound tissue, nor- 
mal skin, liver and muscle. Rats, fed either a zero 
protein diet, or a zero protein diet supplemented 
with methionine (35 Cal/day), were injected with 
methionine-S®* in tracer amounts within 48 hours 
after a standard wound was made. At 3-day in- 
tervals, part of each group of rats was sacrificed 
and tissue samples obtained. The total sulfur, 
nitrogen, cystine and methionine, as well as the 
distribution of $5, were determined. Within 5 
days, the regenerating wound tissue was found to 
contain twice as much S®*® as the normal un- 
wounded skin tissue. The amount of total S® in 
the regenerating tissue continued to increase with 
time. There appeared to be a direct correlation be- 
tween the rate of increase of S* in the wound and 
the rate of healing. The total S** remained constant 
in the unwounded skin tissue, while that in the 
liver decreased with time. Although the total S* 
in the muscle decreased with time on a zero pro- 
tein diet, it remained constant when methionine 
was fed. In the wound tissue, most of the S* was 
found associated with cystine. The ratio of cystine 
to methionine sulfur was higher in the wound tis- 
sue than in the normal unwounded tissue, indicat- 
ing that a different type of protein was being pro- 
duced during regeneration. 


962. Corticosteroids of urine. H1LDEGARD WIL- 
SON AND RicHaRD FarrRBANKSs (introduced by 
R. Kerra Cannan). Dept. of Chemistry, New 
York Univ. College of Medicine, New York City. 
It is knewn that urine contains C20; corti- 

¢osteroids which are slow moving when chromato- 

graphed on paper in the benzene-formamide sys- 
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tem. In addition we have now found more rapidly 
moving corticosteroid material in the urine of a 
case of adrenal carcinoma with Cushing’s syn- 
drome and in a pregnancy urine. After hydrolysis 
with 6-glucuronidase the urines were extracted 
with CHCl; and chromatographed. Reduction tests 
indicated a-ketols of medium mobility (slightly 
faster than compound E) in both subjects. For- 
maldehydogenic and reduction assays of eluates of 
these regions showed amounts comparable to the 
much slower C20; compounds in the same ex- 
tracts. Both fractions gave a green fluorescence 
in H.SO,, a negative or low Porter-Silber assay, 
and after acetylation both chromatographed as 
diacetates. In concentrated H2SO, the material 
from Cushing’s syndrome gave pronounced ab- 
sorption peaks at 320 and 435-440 my, compared to 
310 and 430-440 my for the pregnancy fraction. 
These properties are not inconsistent with the 
presence of C20, corticosteroids with C3-hydroxy 
groups. A pool of normal male urine also yielded 
localized corticosteroid material of medium mo- 
bility, in amounts similar to the slow moving 
C20; compounds. However this component dif- 
fered from those described above in having a high 
absorption peak at 285 my in concentrated H.SO, 
and a slower moving acetate. The urinary fraction 
of medium mobility from Cushing’s syndrome was 
therefore very similar to that from pregnancy, 
while a different component was found in normal 
male urine. 


963. Fatty acid dehydrogenases of rat liver 
mitochondria. RoBErtT F. WiTtEeR, Mary Cor- 
TONE* AND WALTER J. PortEs.* Dept. of Bio- 
chemistry, University of Rochester School of Med- 
icine and Dentistry, Rochester, N. Y. 

Fatty acid dehydrogenases, active with a num- 
ber of fatty acids and their derivatives, have been 
found in rat liver mitochondria which were pre- 
pared in isotonic sucrose. The enzymatic activity 
was detected by the Thunberg technique. Each 
tube contained phosphate buffer at po 7.4, ATP, 
magnesium chloride, malonate, cyanide, and 
methylene blue or 2,6-dichlorobenzeneoneindo- 
3’-chlorophenol. The substrates, which are listed 
in order of decreasing rate of reduction of 2,6- 
dichlorobenzeneoneindo-3’-chlorophenol, include 
oleate, hexanoate, palmitate, 2-A-hexenoate, 8-hy- 
droxyhexanoate, B-hydroxybutyrate, and 6-keto- 
hexanoate. These results indicate that the reac- 
tion does not stop at the stage of the a-8-unsat- 
urated acid. These dehydrogenases may be similar 
to those described by Blakely (Biochem. J. 52: 269, 
1952) but appear to be different from those de- 
scribed by Land (Zeit. physiol. chem. 261: 240, 
1938). With hexanoate as a model substrate, ATP 
could not be replaced by adenylic acid, phosphate 
appeared to be essential, and dinitrophenol in- 
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hibited but did not completely block the action of 
the enzyme. The dehydrogenase could be ex- 
tracted from acetone powders of mitochondria. 


964. Diffusibility of dyes in buffered and un- 
buffered solutions. SiEGFRIED WoISLAWSKI 
(introduced by W. R. Bioor). Cancer Research 
Lab., Univ. of Florida, Gainesville. 

Because the presence of buffers and cell con- 
stituents may influence diffusion a number of basic 
dyes were measured in aqueous and acid buffered 
solutions. Three: groups of experiments were car- 
ried out: group 1, the dyes were dissolved in water, 
and allowed to diffuse into water; group 2, the 
dyes were dissolved in acetate buffer (px 5.0), 
and allowed to diffuse into the same buffer; group 
3, consisted of four sections: a) the buffer in the 
half-cell (A) containing the dye was diluted while 
that in half-cell (B) remained constant; 6b) the 
buffer in both half-cells was diluted simultane- 
ously; c) the buffer in half-cell (A) was diluted 
with 10% water; and d) the concentration of the 
dye was varied in both the water and buffer. Most 
dyes diffuse faster in buffer. However, the xan- 
thene derivatives, Acridine Red, Pyronin B and 
Rhodamine B; and the thiazines, Toluidine Blue 
and Thionin diffuse faster in water. There seems 
to be little relation between the rates of diffusion 
and the ability of the stomach to secrete the dyes. 
Probably the most important finding from the 
biological viewpoint is that the order of diffusibil- 
ity is different in acid buffer than in water, and 
that the rate of diffusion of basic dyes depends 
not only on the concentration gradient but also 
on the pH of the medium. This work suggests that 
conclusions based on diffusion measurements made 
on simple aqueous solutions may not be valid for 
biological systems. 


965. Effect of folinic acid on serine synthesis 
in Leuconostoc mesenteroides P-60. FINN 
Wo.p ANp Rosert J.S1rny (introduced by V.G. 
HELLER). Dept. of Agricultural Chemistry Re- 
search, Oklahoma A. and M. College, Stillwater. 
Leuconostoc mesenteroides P-60 is known to grow 

under certain conditions in the absence of serine. 

Under other conditions, some of which are still 

obscure, this lactic acid bacterium needs an ex- 

ternal source of serine. Using a basal medium and 
techniques essentially as described by Henderson 

and Snell (J. Biol. Chem. 172: 15, 1948) at a 2 ml 

assay-tube volume, a study of this problem has 

revealed that several factors determine the extent 
of growth on a serine-free medium. Among factors 
favoring serine synthesis are a low initial pH 

(5.0-6.5), a relatively high glycine and a low cys- 

tine concentration, and absence or low amounts of 

alanine in the medium. Vitamin Bg in its pyridoxal 
form is much more active in promoting synthesis 
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than either pyridoxine or pyridoxamine. Con. 
versely, the synthesis of serine can be prevented or 
inhibited by appropriate modification of the above 
factors. In an otherwise unmodified medium at an 
initial pH of 7.0, growth in the absence of serine is 
completely inhibited by doubling the amount of 
pDL-alanine, of which the L-isomer is the effective 
inhibitor. In such a medium, the only factor thus 
far found to completely relieve this inhibition is a 
relatively high level (0.1 ug Leucovorin per tube) 
of folinie acid. Folic acid or Vitamin Biz appear 
ineffective. Studies relating to this observation 
that a folinic acid requirement can be induced by 
appropriate modification of the medium for a 
microorganism which does not require folic acid 
or folinic acid under most conditions will be dis- 
cussed. 


966. Chloroplast structure. JEROME J. WoLKEN 
(introduced by Ricnarp H. McCoy). Dept. of 
Biochemistry, Graduate School of Public Health, 
Univ. of Pittsburgh, Pittsburgh, Pa. 

New experimental evidence from electron mi- 
croscopy and spectroscopy of the chloroplast 
structure in two photosynthetic protozoan flagella- 
tes, Euglenagracilis and Porteriochromonas stipitata 
(a chrysomonad), confirms the structural model 
originally proposed independently by Hubert, by 
Menke, and by Fry-Wyssling. This model assumed, 
from ultra violet and polarized light, and other 
studies, that the chloroplasts have a lamellar 
structure in which lipoprotein and aqueous pro- 
tein layers are separated by a monomolecular 
layer of chlorophyll. From our electron micro- 
graphs these chloroplasts were found to average 
lu in diameter and 3-7y in length, and showed an 
ordered arrangement consisting of approximately 
20 regularly oriented lamellae. In cross section, 
these lamellae are dense uniform bands averaging 
240 A in thickness, with less dense interlamellar 
spaces of 300-500 A. The concentration of chloro- 
phyll was determined from the absorption spectra 
of 80% acetone extracts of the chloroplasts pig- 
ment and was found to average 1 X 10° molecules 
of chlorophyll per chloroplast. The above deter- 
minations indicate that the chlorophyll molecules 
probably reside in the 240 A bands. They also in- 
dicate that the interfacial area occupied by the 
chlorophyll molecule is 25 A?. In addition, the 
ratio of band diameters is in agreement with the 
relative percentages of the protein and lipid ma- 
terial compared to that found from chemical 
analyses. 


967. Reaction of cyanide with cystine. JOHN 
L. Woop anp Surrey Lucite Cootey.* Dept. 
of Biochemistry, Univ. of Tennessee, Memphis. 
The reaction of cyanide ion with the disulfide 

link of cystine splits the molecule into cysteine 
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and a fragment called a-amino-$-thiocyanopro- 
prionic acid. Recent reports suggest the latter is in 
fact 2-aminothiazoline-4-carboxylic acid. Studies 
of the properties of the compound and of its me- 
tabolism have been made. 2-Aminothiazoline-4- 
carboxylic acid is excreted unchanged after ad- 
ministration to rats. Thiocyanate ion is found in 
the urine if it is collected in the usual manner but 
this is due to spontaneous decomposition of the 
thiazoline. After injection of cyanide into rats, 
2-aminothiazoline-4-carboxylic acid has been iso- 
lated from the urines. This represents an inde- 
pendent avenue of detoxication of cyanide. Ad- 
ministration of sulfur labeled cystine immediately 
prior to cyanide yields a labeled product. 


968. Yohimbine and ergotoxin as naturally- 
occurring antimetabolites of serotonin. D. 
W. Woo.tey anv E. SHaw.* Rockefeller Inst. 
for Med. Research, New York City. 

Recently it has been found possible to construct 
structural analogs of serotonin which are anti- 
metabolites of this biologically-important sub- 
stance, and which will, for example, overcome 
specifically in intact animals the increase in blood 
pressure which the metabolite causes. Conse- 
quently, attention has been directed to those 
naturally-occurring drugs which reduce blood 
pressure, and which are indole compounds. The 
mode of action of these drugs might in part result 
from their antagonism of serotonin. Yohimbine 
and ergotoxin, each being derived in a different 
way from tryptamine, were recognized thus to 
have a structural resemblance to serotonin. In 
tests with rings cut from carotid arteries, yohim- 
bine was found to antagonize the constrictor ac- 
tion of serotonin. The antagonism was reversible 
and competitive over a 100-fold range of concen- 
tration. The inhibition index was 1. The action of 
ergotoxin against serotonin in this system was 
also observed and found to be reversible, but com- 
plete antagonism of the serotonin effect was not 
possible. Because the structural resemblance of 
yohimbine to serotonin may seem somewhat re- 
mote, a series of compounds intermediate in struc- 
ture was studied. These synthetic antimetabolites 
of serotonin provided integrated steps between 
the drug and the metabolite. Each of these com- 
pounds was a competitive antagonist of serotonin. 
Some of the reasons why all of these anti- 
metabolites may not have identical action on 
Whole animals will be discussed. 


99. A pyridine nucleotide—quinone re- 
ductase. WaLTerR D. WosiILaITt AND ALVIN 
Nason (introduced by E. V. McCottvum). 
McCollum-Pratt Inst., Johns Hopkins Univ., 
Baltimore, Md. 

An enzyme, termed quinone reductase, has 
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been demonstrated to occur in all plants, animals 
and microorganisms thus far examined. This en- 
zyme which has been purified from soaked peas 
catalyzes the reduction of p-quinone by reduced 
diphosphopyridine nucleotide (DPNH). Reduced 
triphosphopyridine nucleotide (TPNH) appears 
to be as effective as DPNH. There is a chemical 
reduction of p-quinone by enzymatically pre- 
pared DPNH or TPNH, the rate of which is de- 
pendent upon the concentrations of the reactants. 
The enzyme apparently catalyzes this reaction to 
yield oxidized pyridine nucleotide and a product 
tentatively identified as hydroquinone. There is a 
mole for mole stoichiometry for the disappearance 
of DPNH and the appearance of DPN and hydro- 
quinone. No reaction can be demonstrated in the 
reverse direction. A number of derivatives of 
p-quinone and naphthoquinone are also capable 
of acting as electron acceptors. The enzyme which 
has been purified 10- to 20-fold by various protein 
fractionation procedures, is water soluble, heat 
labile, is inactivated by trichloroacetic acid and 
exhibits a pH optimum at 6.5. Inhibitor analysis 
does not indicate the essentiality of a sulfhydryl 
group or a metal for this reaction. The possible 
function of this enzyme in providing a link for the 
transfer of electrons from the pyridine nucleotide 
systems to the phenol oxidases will be discussed. 


970. Metabolism of testosterone by human 
prostatic tissue. Herpert H. Woriz anp 
Henry M. Lemon (introduced by JosErpH M. 
Looney). Depts. of Medicine and Biochemistry, 
Boston Univ. School of Medicine, Boston, Mass. 
Destruction of testosterone occurs during its 

incubation with fresh surgical specimens of human 
prostate in Krebs-Ringer phosphate buffer at pH 
7.3, containing penicillin. Residual testosterone 
was extracted, chromatographed on aper and 
quantitated through its absorption at 240 my. The 
effects of varying the amounts of tissue, of steroid 
and of incubation times on the destruction of 
testosterone were studied. The reaction is partially 
inhibited by cyanide or fluoride and is completely 
halted by boiling of the tissues, indicating the 
enzymatic nature of the process. Freezing of the 
tissue prior to incubation slightly decreases its 
ability to oxidize testosterone. A‘-androstenedi- 
one-3,17 is produced in about 10% yield along 
with other more polar material. The reversibility 
of the reaction was shown by the production of 
small quantities of cis-testosterone and by the ap- 
pearance of testosterone after incubating the 
tissue with pure A‘-androstenedione-3,17. Con- 
jugation can not be a major factor in the disap- 
pearance of testosterone from the substrate since 
acid hydrolysis of the residues did not yield any 
further steroidal material. 
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971. Citric acid cycle and porphyrin synthesis. 
Joun C. WrisTon, JR.,* LEon Lack* anp Davip 
SHemin. Dept. of Biochemistry, College of Phy- 
sicians and Surgeons, Columbia Univ., New York 
City. 

From the distribution of C!4 among the carbon 
atoms of protoporphyrin biosynthesized from C™ 
labeled acetate and succinate (SHEMIN AND WIT- 
TENBERG, J. Biol. Chem. 192: 315, 1951; SHEMIN 
AND Kunin, J. Biol. Chem. 198: 827, 1952), we have 
concluded that a succinyl derivative is a pre- 
cursor of the pyrrole rings of porphyrins. We 
have further concluded that this succinyl deriva- 
tive arises from both a-ketoglutarate and suc- 
cinate via the citric acid cycle. In order to estab- 
lish further the relationship of the Krebs cycle 
and porphyrin formation we have studied the 
utilization of other members of the cycle for por- 
phyrin formation. Citric acid labeled in its pri- 
mary carboxyl groups, a-ketoglutarate labeled in 
its y-carboxyl group or in both the a-carbon atom 
and in the a-carboxyl group not only produced 
labeied porphyrin but the C™ distribution in the 
porphyrin was identical with the theoretical pre- 
dictions based on the theory. Further evidence 
for this relationship was obtained from experi- 
ments in which inhibitors of the cycle were used. 
Theoretically the labeling of porphyrins from 
carboxyl labeled acetate should be independent 
of the number of times the cycle occurs, while 
the labeling from methyl] labeled acetate would be 
dependent on the number of cycles. This was 
found to occur. The labeling from carboxy] labeled 
acetate was not changed by the presence of malo- 
nate whereas malonate had a marked influence on 
the utilization of methyl labeled acetate. 


972. Uricolysis in man, following intravenous 
administration of uric acid-1,3-N. JAMES 
B. WYNGAARDEN,* JEAN D. BENEDICT* AND 
DeWitt STetTTeN, JR. Div: of Nutrition and 
Physiology, Public Health Research Inst. of the 
City of New York, New York City. 

Results of recent studies in which slight iso- 
topic enrichment of urinary urea and ammonia 
has been observed following the intravenous ad- 
ministration of uric acid-N™ have favored the oc- 
currence of uricolysis in man. Consonant with 
this inference are the observations that only about 
70% of the intravenously injected uric acid can 
be recovered as such in the urine, and that the 
production of uric acid exceeds the basal urinary 
excretion by about 100-250 mg/day. In the present 
study uricolysis has been reinvestigated in a nor- 
mal man. In the hope of obtaining samples of 
urea and ammonia enriched to a highly signifi- 
cant degree, we have injected 1000 mg of uric acid- 
1,3-N intravenously (28.3 atom % excess N15). 
Whereas about 65% of the N™ was recovered in 


FEDERATION PROCEEDINGS 


Volume 19 


urinary uric acid in 14 days, some 17% was re- 
covered as urinary urea, and 1% as urinary am- 
monia. About 6% was recovered in the stools of 
the first 8 days. A comparable experiment was 
later performed when the same subject was taking 
phthalylsulfathiazole. The catabolism of the uric 
acid was not influenced by the marked degree of 
intestinal bacteriostasis which was achieved; these 
results argue against the active participation of 
intestinal bacteria in uricolysis in man. Late in 
both experiments the urinary N*® in substances 
other than uric acid approached 50% of each day’s 
excretion. ‘ 


973. Effect of propargylglycine on the growth 
of the rat. Essat S. YoUNATHAN* AND Kari 
Dittmer. Dept. of Chemistry, Florida State Univ., 
Tallahassee. 

Propargylglycine (PG), a potent amino acid 
antagonist for certain microorganisms, was stud- 
ied for its effect in the growing rat. Young male 
albino Wistar rats weighing between 35 and 40 
gm gave normal weight increase when consuming 
6.5 gm daily of a minimum essential amino acid 
(MEA) diet (CANNON AND Co-woRKERs, Science 
111: 94, 1950). PG was added in amounts ranging 
from 3.0 to 100 mg/6.5 gm of MEA diet. The re- 
sults follow: 3.0 mg: immediate loss of weight 
with normal growth resumed when PG was re- 
moved; 5.0 mg: similar to the 3.0 mg dose; 10.0 
mg: rapid loss of weight with 3 deaths out of 5 
after two days; 25.0 mg: rapid loss of weight with 
all rats dead after two days; 100 mg: rapid loss of 
weight with 100% mortality in 12 hours. Rats 
which survived for more than 24 hours developed 
severe paralysis of the hind legs, and those re- 
ceiving 3.0 and 5.0 mg developed general hyper- 
sensitivity, loss of appetite and muscular control, 
and eventual paralysis. The appetite was regained 
when PG was removed, but the paralytic symp- 
toms seemed to be permanent. No single amino 
acid or even higher levels of all amino acids could 
prevent completely the toxicity of 3 mg PG, al- 
though the toxicity was partially alleviated. 5 mg 
PG resulted in pronounced amino aciduria; paper 
chromatography indicated only a trace of PG in 
the urine, suggesting slow excretion. 


974. Biosynthesis of sphingosine. IRVING 
ZABIN* AND JAMES F. Meap (introduced by 
WenbELL H. Grirritx). Dept. of Physiological 
Chemistry, School of Medicine, Univ. of Cali- 
fornia, Los Angeles. 

Studies designed to determine the pathway of 
biosynthesis of sphingosine were initiated. he 


published methods of Carter and associates (or ' 


the isolation and degradation of sphingosine were 
used for much of this work. Carboxyl-labeled ce- 
tate was administered to weanling rats and sphin- 
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gosine isolated from the brain with the aid of car- 
rier. Sphingosine, characterized as the triacety] 
derivative, was found to have a specific activity 
of the same order of magnitude as that in the 
fatty acids of the sphingolipid fraction. Triacetyl 
sphingosine was next converted to N-acetyl di- 
hydrosphingosine. Each compound was recrystal- 
lized to constant activity and each analysed cor- 
rectly for C, H, and N. Dihydrosphingosine 
obtained by hydrolysis of the N-acetyl derivative 
was degraded with periodate yielding formalde- 
hyde, formic acid and palmitaldehyde. The alde- 
hyde was converted to palmitic acid and de- 
carboxylated. Formaldehyde (C-1) and formic 
acid (C-2) had no activity. The carboxyl carbon 
atom of palmitic acid (C-3 of dihydrosphingosine) 
had a specific activity approximately equal to the 
specific activity of the isolated palmitaldehyde. 
This would appear to rule out a mechanism of bio- 
synthesis involving a condensation of a 16-carbon 
fatty acid-like intermediate with ethanolamine, 
since in this case, the carboxyl carbon would be 
expected to contain twice the specific activity of 
the palmitic acid. The distribution of isotope sug- 
gests instead a utilization of serine in the bio- 
synthesis of sphingosine. 


975. Specific effect of formate ion on the re- 
versible acid denaturation of ferrihemo- 
globin. EtHEet M. ZaIsER* AND JACINTO STEIN- 
HARDT. Dept. of Chemistry, Massachusetts Inst. 
of Technology, Cambridge. 

Earlier work has established that half of the 
titratable acid-binding groups in horse CO-hemo- 
glebin and ferrihemoglobin cannot combine with 
acid until after a preliminary exposure of the 
native protein to acid. With ferrihemoglobin, com- 
parison of reaction rates and equilibria obtained 
by determining the increase in acid-binding groups 
(on exposure to HCl), with rates and equilibria 
obtained by measuring spectroscopic and solu- 
bility changes (on exposure to formate buffers), 
appeared to indicate that the liberation of titrata- 
ble groups occurred more rapidly than denatura- 
tion as usually defined (STEINHARDT AND ZAISER, 
J. Am. Chem. Soc., in press). New experiments 
show that the discrepancy largely disappears when 
other buffers (e.g. acetate, lactate, chloroace- 
tate) or HCl, are substituted for formate. The 
stabilizing effect of formate does not alter the 
functional dependence of the equilibria or rates of 
denaturation on pH, but merely translates them 
to lower px. Since most of the formate ion in for- 
mate buffers may be replaced by chloride without 
altering the rate at constant ionic strength, it ap- 
pears that very little formate need be present to 
exert its effect. The effect is apparently not due 
to the aldehydic properties of formate. Removal 
of the discrepancy in rates restores the earlier 
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conclusion as to the all-or-nothing character of 
the unmasking of 36 acid-binding groups, and 
makes possible direct calculation of their ioniza- 
tion constants. 


976. Incorporation of radioactivity from DL- 
leucine-1-C" into proteins of rat liver homo- 
genates. Pau C. Zamecnik. Med. Labs. of the 
Huntington Memorial Hosp., Harvard Univ., at 
Boston. 

Incorporation of radioactivity from C'*-labeled 
amino acids into proteins of essentially cell-free 
tissue homogenates has been reported from several 
laboratories in recent years. The incorporation 
rate has invariably been so low as to raise doubts 
about the relationship of the process observed to 
peptide bond synthesis in the intact cell. By use of 
gentle homogenization, similar to that reported 
by Bucher (J. Am. Chem. Soc., in press), incor- 
poration of radioactivity from pt-leucine-1-C' 
into proteins of rat liver homogenates his been 
observed, at approximately 10-fold as great a 
rate as that reported by Siekevitz (J. Biol. Chem. 
195: 549, 1952), amounting to 100 epm/mg protein/ 
30 minutes. Optimal conditions have been as fol- 
lows: homogenization at 0°C for 15’’ or less in a 
very loose fitting Potter-Elvehjem homogenizer 
of 2-4 gm of liver in 2.5-5 times its weight of 
medium consisting of: 0.30 m sucrose, 0.002 m 
phosphate buffer (pH 7.4), 0.24 m KHCOs, 0.036 m 
nicotinamide, 0.01 m glucose, 0.006 m MgCl, and 
0.004 m K-pyruvate. Following centrifugation at 
400 X g for 5’, a portion of the supernatant is 
removed, and 1 ce aliquots mixed in open vials 
with 0.05 ce of 0.1 m hexosediphosphate and 0.05 
ce of 0.005 m pt-leucine-1-C', containing 300,000 
counts per minute (1.7 we) of radioactivity. Incu- 
bation is for 30’ at 37°C. in 95% O2-5%COr2. These 
supernatants contain erythrocytes and nuclei, 
but no intact hepatic cells. Radioactivity is not 
removed from the protein by washing in various 
solvents followed by redissolving in 0.1 Nn KOH 
and prolonged dialysis. 


977. Mechanism of the diamine oxidase reac- 
tion. E. A. ZEeLuer, J. R. Fouts* anp W. 
Voretil.* Dept. of Biochemistry, Northwestern 
Univ. Med. School, Chicago, Til. 

According to previous results one atom of oxy- 
gen is required for the enzymic liberation of one 
molecule of ammonia from diamines (ZELLER, 
Helvet. chim. acta 21: 880, 1938. TasBor, H. J. 
Biol. Chem. 188: 125, 1951). But, when the deami- 
nation and oxidation of cadaverine, catalyzed by 
a partially purified diamine oxidase (hog kidney), 
are measured in the early phases of the enzyme 
reaction, then the rate of oxidation is consider- 
ably smaller than the rate of deamination and 
reaches the latter only after 2 delay of several 
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minutes. During this initial period the ratio be- 
tween oxygen atoms and ammonia molecules is 
less than one. Similarly, the inhibition of mamma- 
lian diamine oxidase by isonicotinic acid hydra- 
zides (Experientia 8: 349, 1952) and by guanidine 
derivatives, and the blocking of bacterial diamine 
oxidase by basic antibiotics lead to O/N ratios 
markedly smaller than one. If this dissociation 
of deamination and oxidation were only apparent 
the interaction of the mobilized hydrogen atoms 
with moiecular oxygen must be delayed. The quan- 
titative analysis almost certain’y excludes the 
assumption that macromolecular carriers are re- 
sponsible for the delay of the oxygen uptake. In 
order to be able to decide between the remaining 
possibilities—e.g. two-step reaction, micromolec- 
ular carriers—the reaction was studied under 
anaer@pic conditions and with various oxygen 
tensions. Aliphatic amines, a,a’-substituted di- 
amines, aminoalcohols, unsaturated amines were 
also used. The results will be discussed in rela- 
tion to the classical concept of the mechanism of 
oxidative deamination. (Supported in part by 
research grant G-3201 (C) from the Natl. Insts. 
of Health, Public Health Service). 


FEDERATION PROCEEDINGS 


Volume 19 


978. Paper electrophoresis of a-, $-, and y-ca- 
seins. GUNTER ZwWEIG* AND RIcHARD J. Buock, 
Biochemical Research Labs., Special Products Div., 
Borden Co., Yonkers, N. Y. 

A method has been devised by which a-., £., 
and y-caseins are resolved by paper electrophore- 
sis. The method is essentially that of Durrum for 
the separation of serum proteins (J. Am. Chem. 
Soc., 72: 2943, 1950). Veronal buffer (px 8.6; » 0.1), 
Whatman filter papers nos. 1 and 30 were used. 
A potential of between 120-150 volts, d.c., was 
applied for 12-16 hours. The protein fractions 
were developed in a solution containing 0.01% 
bromphenol blue, 5% mercuric chloride, and 5% 
glacial acetic acid. The relative mobilities of the 
caseins obtained by this method are of the same 
order as those determined by the Tiselius electro- 
phoresis technique. Unfractionated, acid-precipi- 
tated casein exhibited a slightly retarded mobility 
of the a-casein fraction at pH 8.6, which appears 
to be due to the interaction of a- and £-casein. 
The concentration of y-casein in unfractionated 
bovine casein is too small to be detected unequivo- 
cably by this method. The method is well suited 
to determine the homogeneity of fractionated 
casein preparations. 
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919. Biological utilization of L-histidinol. 
Euan Apams,* Hugo Baver,* HERBERT Ta- 
poR AND ALAN H. Menter. Natl. Insts. of 
Health, Bethesda, Md. 

L-Histidinol has been shown by Vogel and Davis 
VJ. Am. Chem. Soc. 73: 1897, 1951) to replace 
L-histidine in the nutrition of histidine-deficient 
E. coli mutants. For use in further metabolic 
studies, L-histidinol was synthesized by the method 
of Karrer et al. (Helvet. chim. acta. 32: 1936, 1949) 
modified by direct lithium-aluminum hydride re- 
duction of monobenzoylhistidine methyl ester in 
tetrahydrofuran; the modified synthesis omits the 
time-consuming preparation of dibenzoylhistidine 
methyl ester, with equivalent purity and improved 
yield of final product. Preliminary feeding experi- 
ments with weanling rats indicated that t-histidi- 
nol cannot replace the u-histidine requirement for 
growth. Incubation of added histidinol either 
with resting cell suspensions or extracts of a his- 
tidine-requiring EZ. coli mutant led to the appear- 
ance of histidine, as detected by paper chroma- 
tography, although histidinol utilization by E. 
coli extracts was too low for quantitative measure- 
ment. An aerobic soil bacterium which utilizes 
L-histidinol for growth was isolated from enrich- 
ment cultures. The organism adaptively decom- 
poses both histidinol and histidine; cells pre- 
adapted to histidinol attack histidine without 
delay. Cell-free extracts consume added histidinol, 
the rate being increased 5-fold or more by addition 
of diphosphopyridinenucleotide and a system to 
maintain oxidized nucleotide (pyruvate and lac- 
tie dehydrogenase). Crude extracts of adapted 
cells also contain sufficient histidase and urocanase 
activity to permit rapid destruction of histidine 
formed from histidinol. Efforts are in progress to 
fractionate extracts for ‘the delineation of indi- 
vidual reactions in histidinol utilization. 


980. Comparative cardiovascular activity of 
three new alkaloids of Veratrum album. 
WiitiamM M. ALEXANDER,* Auice B. RicHaRps* 
AND Benepict E. ABRrEv. Research Dept., Pit- 
man-Moore Co., Indianapolis, Ind. 

Two alkaloids of Veratrum album, protoveratrine 


B and germitetrine described by Nash and Brooker 
(A.C.S. Meeting, Sept. 1952) have been subjected 
to pharmacologic potency studies. Protoveratrine 
B and germitetrine have been assayed against 
protoveratrine A using the carotid sinus reflex 
response method of Rubin and Burke (J. Pharma- 
col. 105: 409, 1952). Their relative potencies are 
as follows: protoveratrine B in relation to pro- 
toveratrine A possesses a potency ratio of 0.82, 
with a potency range of 0.70 to 0.92 at 95% confi- 
dence limits. Germitetrine in relation to proto- 
veratrine A has a potency of 0.97 with a potency 
range of 0.88 to 0.96 at 95% confidence limits. 
Studies prior to these indicated that the dosage 
response curve was logarithmic in the range be- 
tween 1 and 5 ug/kg, during a 30-sec intravenous 
injection. Pharmacodynamic investigations with 
protoveratrine A indicate that the predominant 
site of action of this agent is in the carotid sinus 
area. Denervation of this area during the period 
of action of this drug (1 to 2 ug/kg, i.v.) results in 
a return to a normotension which then progresses 
to hypertension. Intravenous injection following 
carotid sinus denervation results in hypertension. 


981. Assay of some digitalis products by oral 
and intravenous cat methods. M. G. ALL- 
MARK AND A. LAVALLEE (introduced by F. C. 
Lv). Food and Drug Labs., Dept. of Natl. Health 
and Welfare, Ottawa, Canada. 

Extracts of 8 powdered leaf products and the 
standard were prepared according to the U.S.P. 
XIV method. For the oral methods the dilutions 
and the doses (1 cc/kg) were the same in each case. 
The intravenous cat assays were made according 
to the U.S.P. XIII digitalis method. Groups of 6 
to 8 cats, weight range 1.5 to 3.0 kg and without 
food for about 17 hr, were used on both oral and 
intravenous methods. Average number of doses 
required to cause death on the oral methods varied 
from 10 to 20. Potency of each sample in terms of 
the standard, by the different oral methods was 
found to be in fairly close agreement with the 
intravenous cat method. The results in per- 
centage+S.E. were: 
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Pro- 60-min. 10 A.M., 4 P.M. 10 A.M. 5-min. 


duct Oral Oral Oral iv. 
122+10 
2 114+32 
3 96+25 
4 90+19 
5 154+24 
6 
7 
8 


154+26 
144+22 
96+ 16 
80+20 
113+32 
97+25 
91+16 
92+17 


126+8 
121+6 
109+5 
92+6 
88+6 
104+7 
130+10 
122+8 


1 142+11 
122+10 
110+8 


142+12 
11310 


982. Pharmacological observations on chlor- 
dane. ANTHONY M. AmBROSE, HERBERT C. 
CHRISTENSEN* AND Dorotuy J. RoBBINs.* 
Pharmacology Div., Bureau of Agricultural and 
Industrial Chemistry, Agricultural Research Ad- 
min., U.S. Dept. of Agriculture, Albany, Calif. 
Pharmacological studies on chlordane by var- 

ious modes of administration have been reported 

(Arch. Indust. Hyg., in press). The oral Lps50 of 

chlordane dissolved in cottonseed oil for albino 

rats was found to be 590 mg/kg. Daily oral doses 
of 25 mg/kg or less for 15 days produced no toxic 
symptoms. Continued oral ingestion, by the drug- 
diet method, by male and female rats in concen- 

trations up to 20 and 80 ppm, respectively, for 400 

days caused no symptomatic or anatomic reac- 

tions. With higher dietary levels, microscopic 
changes were apparent in the liver cells in propor- 
tion to the concentration of chlordane in the diet. 

Storage of chlordane was followed in rats fed a 

diet containing 320 ppm. Approximately 43, 41 

and 81 ppm of chlordane were found in the peri- 

renal fat of males after 5, 148, and 407 days. In 
females these values were approximately doubled. 

Withdrawal of chlordane from the diet for 5, 10 

or 20 days resulted in prompt drop in chlordane 

storage. After 30 days little or no chlordane was 
found. Dermal application of chlordane (50 mg/ 
kg) in cottonseed oil for 3 or 4 days appeared to 
be more toxic than an equivalent amount in ethyl 

alcohol. This is interpreted as evidence that a 

fatty vehicle facilitates the absorption of chlor- 

dane through the integument. No evidence of 
systemic toxicity was apparent in rats breathing 
air passing through chlordane at 25°C for 120 hr. 


983. Role of lungs in fate of white blood cells. 
J. L. Amprus, C. M. Amsrus, E. W. PackMAN, 
G. C. Jounson, N. Back, W. CHERNICK AND 
J. W. E. Harrisson (introduced by C. M. 
GRuBER). Depts. of Pharmacology, Philadelphia 
College of Pharmacy and Science and Jefferson 
Medical College, Philadelphia, Pa. 

The role of the lungs in removing normal and 
pathologic transfused leukocytes has been es- 
tablished using vitally stained or isotopically 
labeled white blood cells in experimental animals, 
and cardiac catheterization in humans (R. Sey- 
DERHELM AND C. OESTERREICH, Zéschr. ges. exper. 
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Med. 56: 503, 1927. E. CHRISTELLER AND G. Eisner, 
Beitr. path. Anat. 81: 524, 1928. A.S. WEISBERGER, 
R. A. Gurton, R. W. HEINER, J. P. Storaasu 
AND R. Hannan. Proc. Soc. Exper. Biol. & Med. 
70: 749, 1949. J. Clin. Investigation 29: 336, 1950, 
Blood 6: 916, 1951. J. T. LANmaN, H. R. Brerman 
AND R. L. Byron. Blood 5: 1099, 1950. J. Jutiiarp, 
B. Maupin et al. Presse méd. 60: 518, 1952, etc.). 
In the present experiments, the fate of white blood 
cells was studied in Starling’s heart-lung prepara- 
tion. The lungs seem to remove white blood cells 
from the circulation until a specific level is reached, 
which then is maintained. This level is below the 
normal white blood cell count of the animal. If 
white cell-free blood is introduced into the prepa- 
ration, a slow release of white cells occurs from the 
lungs. The mechanism of this seemingly regula- 
tory function of the lungs and the fate of the re- 
moved white blood cells is presently under study 
using isotopically labeled white cells. The effect 
of some drugs on this phenomenon is also being 
studied. 


984. Amebacidal activity of bis(diethylthio- 
carbamyl) disulfide in vitro. Hamitton H. 
ANDERSON. Dept. of Pharmacology and Exper. 
Therapeutics, School of Medicine, Univ. of Califor- 
nia, San Francisco. 

It was found recently that bis(diethylthiocar- 
bamyl) disulfide (TTD) exerted some in vitro 
activity against one of the yeasts of the Crypto- 
coccus group (Cryptococcus neoformans) (Woop, 
et al., personal communication). Since Kalsson, 
et al. (1951), had noted that Saccharomyces cere- 
visiae contained an essential for the growth of 
Endamoeba histolytica, it was believed desirable to 
determine whether TTD would control growth of 
E. histolytica in vitro. Since this agent is not 
readily soluble in water, a suspension in acacia, 
6%, was employed. Cultures of the ameba in asso- 
ciation with either Trypanosoma cruzi or a ‘Strep- 
tobacillus,’ provided by Dr. Chas. W. Rees, were 
exposed to various concentrations of the drug 
and a comparable culture to emetine, the agent 
for comparison. It was found that 48-hr cultures, 
maintained at 37°C., were approximately as sus- 
ceptible to TTD as to emetine. The amebacidal 
level was 1:40,000, whereas for emetine approxi- 
mated 1:100,000. No effects were noted against the 
associated organisms. Subcultures at the end 
points were negative. The monosulfide bis 
(diethylthiocarbamyl) sulfide] was found to be 
inactive at the effective levels noted above. Siuce 
TTD can be tolerated by man at doses apprexi- 
mately 100 times that of emetine, it was giver at 
25 mg/kg orally to macaques daily for 10 tines 
without exhibiting amebacidal action. Such 
studies suggest that TTD may be metabolized in 
vivo to the less active monosulfide. The production 
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of carbon disulfide from TTD by rat liver has 
been reported by Johnston and Prickett 2zochim. 
et biophys. acta 9: 219, 1952). (Supportec .n part, 
by the Natl. Insts. of Health, Betht va, Md. 
With ‘he technical assistance of Mrs. .setty My- 
then, Miss Dorothy Swanman and Dr. Arseny K. 
Hrenoff.) 


985. Excretion of radioactive C by rats given 
C'-Phenurone (phenacetylurea). D. T. 
Asuer,* J. D. Taytor* anp R. K. Ricuarps. 
Dept. of Pharmacology, Abbott Labs., North Chi- 
cago, Til. 

Radioactive phenacetylurea (Phenurone) was 
synthesized from phenylacetic-1-C"* acid and urea. 
It was fed to rats at a dose of 500 mg/kg and the 
urine, feces, expired air and the carcass analyzed 
for radioactivity. Only insignificant traces of C¥ 
were found in the expired air indicating that the 
pathway of metabolism did not follow the de- 
carboxylation of the phenylacetic acid moiety. 
Fifty to eighty per cent of the radioactivity was 
found in the urine in 24 hr after feeding. The 
feces contained a smaller but variable amount 
indicating that this relatively insoluble compound 
was almost completely ‘absorbed from the gut. 
Paper chromatograms of the urine showed that 
there was a minimum of 3 bands present. No 
significant amounts of free phenylacetic acid 
were detected on the paper chromatograms. 


986. Hydrolysis of procaine in various mam- 
malian plasmas. MANvuEL H. Aven,* Amos 
Licut* AND Francis F. Foupes. Dept. of Anes- 
thesia, Mercy Hosp., Pittsburgh, Pa., and Well- 
come Research Lab., Tuckahoe, N. Y. 

The enzymatic hydrolysis of procaine attributed 
to plasma cholinesterase (KaLow, W. J. Pharma- 
col. & Exper. Therap. 104: 122, 1952) was observed 
in plasmas obtained from male and female mice, 
guinea pigs, rats, rabbits, cats, dogs, sheep, 
goats, horses and cattle. The hydrolysis studies 
were carried out according to the technic described 
previously (J. Pharmacol. & Exper. Therap. 105: 
253, 1952). It was found that compared to human 
plasma (40 to 60% hydrolysis in 10 min with our 
experimental conditions), the enzymatic hydroly- 
sis of procaine in the various plasmas investigated 
was very slow. The percentage hydrolyzed in 10 
min was between 3 to 15%. The degree of hydroly- 
sis was also observed at'30, 60 and 120 min. The 
increasing order of the rate of enzymatic hydroly- 
sis in the various plasmas was: sheep = cattle 
= goats < rats < dogs < guinea pigs < rabbits 
< cats < horses < mice. No sex differences were 
found. The hydrolysis was also observed in heat 
inactivated plasma and after the addition of 
1:1,(00,000 RO2-683, a potent inhibitor of human 
Plasma cholinesterase. The hydrolysis rate de- 


creased markedly in all heat inactivated plasmas. 
In contrast to human plasma, the inhibitory 
effect of RO2-683, with the exception of the horse, 
was less marked. The order of procainesterase 
activity observed in various mammalian sera by 
Kisch et al. (Exper. Med. & Surg. 1: 51, 1948) 
agrees with our findings. The order of activity of 
plasma cholinesterase with acetylcholine sub- 
strate (Levine, M. G. anp A. A. Suran. Enzymo- 
logia 15: 17, 1951) was found to be different. This 
finding together with the fact that RO2-683 had 
much lower affinity to the animal plasmas investi- 
gated than to human plasma, is indirect evidence 
in favor of the possibility that the nonspecific 
esterases found in various mammalian plasmas 
are not identical. . 


987. Pathogenesis of alloxan pulmonary edema 
investigated by phosphorus* and iodine!*', 
Domingo M. Aviano, JR. Lab. of Pharmacology, 
Univ. of Pennsylvania, Philadelphia. 

The intravenous injection of alloxan (0.1 gm/kg) 
causes fatal pulmonary edema in dogs (PERALTA, 
1945). The following experiments emphasize the 
importance of congestion of the pulmonary capil- 
laries: a) edema can be induced in the isolated 
dog’s lungs within 1 hr after the addition of 
alloxan into the perfusing blood, b) the participa- 
tion of local mechanisms in the lung is reflected by 
a rise in pulmonary arterial pressure in the intact 
dog, while left auricular pressure and cardiac 
output (Fick) remain unchanged, c) this pul- 
monary hypertension is due to pulmonary vascular 
constriction which appears in two stages by the 
measurement in the lung capillaries of radioactive 
erythrocytes (tagged with phosphorus*?); there 
is an initial fall in this volume of blood due to 
intense arteriolar constriction; after about 10 
min, there is a massive increase of volume of blood 
in the lung capillaries which can be explained only 
on the basis of pulmonary venular constriction, 
d) the congestion is related to the onset of pulmo- 
nary edema which is detected by an increase in the 
lungs of plasma albumin (tagged with iodine!*). 
These two radioactive methods for the detection 
of pulmonary congestion and edema in dogs 
breathing spontaneously are now being applied 
in seeking a chemical explanation for the pul- 
monary vascular effects of alloxan. Various pyrim- 
idines are being screened in the hope of finding 
selective pulmonary vasodilators for ‘deconges- 
tion’ of the lungs. 


988. Mechanism of the potentiating action of 
B-diethylaminoethyl diphenylpropylace- 
tate HCl (SKF 525A) on various drugs. 
JuLtius AXELROD,* JULES REICHENTHAL,* GER- 
TRUDE P. QuINN* AND BERNARD B. BRopie. 





300 


Lab. of Chemical Pharmacology, Natl. Heart Inst., 

Natl. Insts. of Health, Bethesda, Md. 

The finding that SKF 525A, a relatively non- 
toxic compound, potentiates the pharmacological 
action of a number of drugs has led to an investi- 
gation of its effect on the metabolic transformation 
of various barbiturates and alkylamines. The 
rates of biotransformation of hexobarbital and 
pentobarbital were found to be markedly dimin- 
ished in dogs and rats after pretreatment of the 
animals with SKF 525A in doses as low as 15 mg/ 
kg. Since pentobarbital undergoes metabolic 
transformation through sidechain oxidation it 
may be inferred that SKF 525A blocks this oxida- 
tion. In similar experiments, SKF 525A was found 
to markedly inhibit the demethylation of meperi- 
dine, ephedrine, and aminopyrine. This was shown 
by the decreased disappearance rate of the com- 
‘ pounds as well as by the decreased formation of 
the demethylated metabolites. It may be con- 
cluded from the above observations that SKF 
525A potentiates the action of certain barbiturates 
and alkylamines by blocking their metabolic 
transformation. The effect of SKF 525A on the 
biotransformation of other drugs will also be re- 
ported. 


989. Factors in electrical method of measuring 
the rate of wound healing. T. C. BaRNgs. 
Dept. of Pharmacology, Hahnemann Med. College 
and Hosp. of Philadelphia, Philadelphia, Pa. 
Quantitative methods are needed for the bio- 

assay of healing drugs (Am. J. Surg. 82: 720, 

1951; Federation Proc. 11: 320, 1952). Statistical 

analysis is imperative. In man, the average healing 

rate for chlorophyll-treated abrasions was 2.64%/ 

hr, S.E. 0.417, S.D. 1.82 and for controls 1.58%/ 

hr, S.E. 0.253, 8.D. 1.10. The ¢ value was 2.17 and 

P was 0.04. For rats the following method of 

anesthetization was devised to promote survival 

from daily etherization and to avoid injury to the 

wound. An inverted glass funnel (diameter 20 

em) having cotton soaked in ether in the narrow 

tube was placed over the rat on a wire screen on a 

flat board. The rat tries to escape upward through 

the narrow tube of the funnel and inhales ether. 

When the animal relaxes on the screen there is 

sufficient ventilation to prevent over etherization. 

Induction was slow and usually without the 

excitement stage. Temperature was controlled by 

placing the wounded anesthetized rat in an oven 
at 37°C. The anatomical site of the lesion deter- 
mines the positivity or negativity. Circular 
wounds on the back of the rats gave positive po- 
tentials of 1-3 mv (too low for quantitative study). 

Incising the muscle in these openings reversed the 

potential to 15 mv negative which fell in 24 hr 

(rapid healing). Abrasions on the paws produced 
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10 mv. positive which declined in a few days with 
healing giving the most satisfactory preparation, 


990. Simple method of appraising neuromus. 
cular blocking drugs in the unanesthetized 
dog. WALTER E. BarretT,* FREDERICK F. Ay. 
DERSON* AND RicHarD A. RUTLEDGE* (intro. 
duced by FrepErRtIcK F. YONKMAN). Research 
Dept., Division of Macrobiology, Ciba Pharma. 
ceutical Products, Inc., Summit, N. J. 

Doses of neuromuscular-blocking drugs which 
do not immediately produce ataxia or paralysis 
in dogs do so if the animal is placed under stress, 
In the experiments to be reported, the stress em- 
ployed was a short period of enforced walking, 
and in order to quantitate the degree of stress, an 
electrically driven treadmill was employed. 
Trained dogs were exercised in the treadmill for 
a 7-min period while the treadmill was driven at 
a constant speed. The experimental studies con- 
sisted of two 7-min control periods of walking 
followed by the administration of the neuromuscu- 
lar blocking agent under study. After the adminis- 
tration of the drug the dogs were exercised in the 
treadmill for 7 min or until collapse occurred. 
This procedure was followed until complete re- 
covery appeared. By recovery is meant the ability 
of the dog to walk in the treadmill for the 7-min 
control period. With this technique, a series of 
synthetic neuromuscular blocking agents has been 
compared with Intocostrin and Decamethonium. 
The results will be presented. This technique is 
not specific for neuromuscular blocking agents, 
since it cannot distinguish between agents which 
act peripherally or those which are central in 
action, such as the hypnotics or anticonvulsants. 
The experimental results obtained with some 
common hypnotics and sedatives will be pre- 
sented. 


991. Incorporation of 8-azaguanine-2-C" into 
8-azaguanine-susceptible and 8-azagua- 
nine-dependent leukemic tumors. LEONARD 
L. BENNETT, JR., Howarp E. Skipper anp L. 
W. Law (introduced by FrepEricxk S. PHI1Ps). 
Biochemistry Div., Southern Research Inst., Bir- 
mingham, Ala., and Natl. Cancer Inst., Natl. 
Insts. of Health, Bethesda, Md. 

By treated transplantation of gnouse leukemia 
L1210, which is susceptible to 8-azaguanine, Law 
(Proc. Soc. Exper. Biol. & Med. 78: 499, 1951) has 
developed a subline which is dependent on 8- 
azaguanine for optimum growth. As the first part 
of a program designed to study possible metabolic 
differences in these two strains, the incorporation 
of 8-azaguanine into the tumor nucleic acids has 
been determined, following an earlier observation 
(Cancer Res. 10: 647, 1950) that 8-azaguanine is 
incorporated into the nucleic acids of mouse vis- 
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cera. Mice bearing susceptible or dependent tu- 
mors were injected intraperitoneally with 8-aza- 
guanine-2-C™ and sacrificed after 6 hr. Nucleic 
acids were isolated from tumor and viscera and 
separated into DNA and RNA. Carrier 8-azagua- 
nine was added, after which DNA and RNA were 
hydrolyzed and the silver salts of the purines and 
of 8-azaguanine were precipitated from the hy- 
drolyzates. The purines and 8-azaguanine were 
released from the silver salts by treatment with 
hydrochloric acid and separated on columns of 
Dowex-50 ion exchange resin. The specific activi- 
ties of the isolated 8-azaguanine indicated that in 
both DNA and RNA, the amount of 8-azaguanine 
incorporated into the susceptible tumors was 
approximately 100 times that incorporated into 
the dependent tumors, whereas about equal 
amounts were incorporated into the viscera of 
both groups. In all cases the amount incorporated 
into the RNA was considerably greater than that 
incorporated into the DNA. 


992. Propagation of electrical waves produced 
by acetylcholine or other neurohormones 
along an extended contact surface. R. BEvuT- 
‘NER. Dept. of Physiology, Univ. of Arkansas 
School of Medicine, Little Rock. ‘ 
Barnes and Beutner (Med. Physics IT: 80, 1950) 

produced typical spike potentials in vitro by drop- 

ping 0.5 ce of a 0.1% acetylcholine HCl solution 
upon a contact surface of guaiacol with super- 
natant aqueous saline. Connections had been 
made from the guaiacol and the saline to an oscil- 
lograph or electroencephalograph by a suitable 
set up (oil cell). In another experiment, the 
guaiacol/saline contact surface was extended, 
both fluids being placed in a horizontal tube, 1 m 
long. If acetylcholine was applied at one, the 
spike like wave appeared at the other end; how- 
ever, propagation from one to the other end was 
instantaneous. It was an electrotonic extension, 
resembling the conduction between two Ranvier 
nodes. Y. Iwase, Hokkaido Univ., (Researches in 

Biophysics 2: 21, 1951) describes the special re- 

quirements necessary for obtaining a wave-like 

propagation of such an in vitro spike potential. 

The saline is placed in the long horizontal tube. 

Guaiacol is spread on the surface of the saline as 

a thin layer, 0.1 mm thick. The acetylcholine, 0.04 

ce of a 0.1% solution, is dropped on this thin 

layer, from a height of 6.5 to 7.0 mm at one end 
of the tube. An artificial spike potential appears, 

Starting slowly, suddenly rises to the height of 

1 mv. This wave propagates along the contact 

Surface with a velocity of 5-10 m/sec. These ex- 

periments could probably be repeated with other 

heurohormones, hence do not prove a specific 
action of acetylcholine. 
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993. Darstine®: interrelationship of renal tu- 
bular secretion and tissue sequestration in 
the physiological economy of a quaternary 
anticholinergic agent, 1 - (3 - hydroxy -5- 
methyl- 4-phenylhexyl)- 1-methylpiperi- 
dinium bromide. Karu H. Beyer, Eiza- 
BETH K. T1Luson,* Horace F. Russo,* JACQUE- 
LINE K. FisHMan* AND Francis T. BRENNAN.* 
Pharmacology Section, Research Div., Sharp & 
Dohme, Inc., West Point, Pa. 

Renal tubular secretion of Darstine by the dog 
is supported by the following evidence: a) Falling 
plasma concentration slope ratios for simulta- 
neous intravenous injections of Darstine and man- 
nitol were approximately 2.8, b) Darstine/creati- 
nine renal clearance ratios in dogs also were 
greater than 1.0 (i.e. usually of the order of 2.5), c) 
simultaneous Darstine/mannitol renal A-V ex- 
traction ratios and clearance ratios likewise were 
greater than 1.0, b) the Darstine/creatinine clear- 
ance ratio was depressed toward 1.0 at higher 
plasma concentrations of the anticholinergic 
agent. The paradox of prolonged anticholinergic 
activity (i.e. 50% or more at 6 hr) of a compound 
found to be secreted by the tubules is resolved by 
the addition of the following results: a) the per- 
centage urinary recovery of Darstine in 6 hr was 
25-50, compared to 91 for mannitol which is cleared 
from extracellular fluid by glomerular filtration 
alone, b) no determinable amounts of likely Dar- 
stine metabolites were excreted, c) the volume 
distribution of Darstine was greater than body 
mass (weight), indicating concentration or seques- 
tration in tissues of the nephrectomized dog, b) 
essentially complete urinary excretion of individ- 
ual doses of Darstine occurred within 24-72 hr. It 
appears that the rate of diffusion of Darstine 
from tissues dominates renal tubular secretion in 
determining its duration of action. 


994. Renal hemodynamics as influenced by 
histamine. WILLIAM P. BLACKMORE* AND THE- 
opoRE R. SHerRRop. Dept. of Pharmacology, 
Univ. of Illinois College of Medicine, Chicago. 
The effects of constant intravenous infusion of 

histamine in trained, unanesthetized female dogs 

at a rate of 2.5 ug/kg of body weight per min was 
determined by the technics of inulin and para- 
aminohippuric acid clearances; 21 control experi- 
ments and 31 histamine experiments have been 
performed on 6 dogs. Continuous blood pressure 
readings were done in some of the experiments. 
Statistically significant increases in renal blood 
flow were observed in each dog following the ad- 
ministration of histamine. A significant increase 
in glomerular filtration rate was noted during the 
2nd hr of histamine infusion which was still 
present during the hour following cessation of the 
drug. The urine flow was markedly reduced dur- 
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ing histamine infusion while glomerular filtration 
rate remained relatively normal. The depressor 
response to histamine varied between 20 and 30 
mm Hg below normal values. The renal blood flow 
was still elevated during the hour following 
cessation of histamine, during which time the 
blood pressure returned to normal. In addition, 
10 experiments on 3 animals, under similar con- 
ditions have been conducted to determine the 
effect of histamine on serum sodium and potassium 
levels and the excretion of these electrolytes. 
Sodium and potassium were determined by a 
Beckman flame photometer. The serum sodium 
concentration was unchanged by the administra- 
tion of histamine; however, the serum potassium 
fell in each instance. No change in urinary sodium 
excretion occurred in these preliminary experi- 
ments. The urinary potassium excretion appeared 
to show an increase during the histamine infusion. 


995. Effects of panparnit on sympathetic gan- 
glia. II. DonaLp F. BoGpANSKI AND ALEX- 
ANDER G. KarczMaR (introduced by THEODORE 
Koppanyl). Dept. of Pharmacology, Georgetown 
Univ. School of Medicine, Washington. D.C. 
We reported (Federation Proc. 10: 312, 1951) 

that panparnit depresses autonomic ganglia to 

faradic stimulation and to injection of acetylcho- 
line or nicotine. This depression is little antago- 
nized by anticholinesterases. In these experiments 
ganglionic effects of panparnit were tested against 
the responses of nictitating membrane to the 
stimulation by faradic current (preganglionic fi- 
bers) and by K of superior cervical ganglion in 
cats. The effect of K on the nictitating membrane 
has a ganglionic and also a musculotropic com- 
ponent. The extent of the latter was determined 

by ganglionectomy. Panparnit in doses of 1-25 

(injected into common carotid) or of 3-25 mg/kg 

i.v. inhibits partially or completely effects of 

faradic preganglionic stimulation. Even in cases 

with partial block the magnitude of response 
does not increase with the stimulus. Post- 
ganglionic stimulation was not inhibited by gan- 
glionic blocking doses of panparnit. Similar doses 
of panparnit blocked completely the ganglionic 
component of potassium effect on nictitating 
membrane and partially—its direct effects on the 
smooth muscle. The plot of ganglionic response of 
potassium against increasing doses of panparnit 
follows a hyperbolic dose-effect relationship. In 
conclusion, panparnit differs from curare and 
methonium compounds in blocking progressively 
ganglionic effects of K and in blocking noncom- 
petitively faradic ganglionic stimulation. These 
data shed further light on existence of different 
sites or mechanisms of action of various ganglionic 
blocking agents and ganglionic stimulants. Addi- 
tional investigation shows that Diparcol and 
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acetylcholine relationship at the ganglionic site 
resembles that of curare and acetylcholine rather 
than that of panparnit and acetylcholine. 


996. Emetic actions of cardiac glycosides. 
H. L. Bortson, T. D. Harris ann E. D. Branp. 
Dept. of Pharmacology, Univ. of Utah College 
of Medicine, Salt Lake City. 

Borison and Wang (Proc. Soc. Exper. Biol. & 
Med. 76: 335, 1951; Gastroenterol. 22: 1, 1952) have 
demonstrated that ablation of the medullary 
chemoreceptor trigger zone (CT zone) abolishes 
the early emetic response to i.v. cardiac glyco- 
sides, but that these agents remain partially 
effective by the oral route. However, gut denerva- 
tion does not modify the emetic response to oral 
cardiac glycoside. The present study compares 
the emetic actions of intravenous cardiac glyco- 
side, given via the femoral and portal routes in 
order to bypass a possible local emetic effect in 
the gastrointestinal tract. Preliminary results, in 
decerebrate cats, indicated that the lethal dose 
of scillaren A by the portal route was approxi- 
mately 0.25 as compared with 0.15 mg/kg by the 
femoral route. On the other hand, the intraportal 
emetic dose was not appreciably greater than the 
intrafemoral emetic dose. CT-zone ablation re- 
duced the incidence of, but did not abolish, the 
emetic response to intraportal scillaren A. Intra- 
peritoneal scillaren A induced vomiting 25 min 
after injection in a chronic cat with abdominal 
visceral denervation and CT-zone ablation. These 
findings suggest that a local gastrointestinal 
emetic factor need not be postulated to explain 
the difference in the ratios of emetic to cardiac 
activities of the cardiac glycosides given by the 
oral and the parenteral routes. (Supported by a 
research grant from the Nat. Insts. of Health, 
USPHS.) 


997. High and low levels of emulsifiers on rat 
intestinal flora. A. R. Bourke* anp O. G. 
FitzHucu. Div. of Pharmacology, Food and Drug 
Admin., Federal Security Agency, Washingion, 
D. C. 

An effort has been made to correlate some toxic 
effects of certain emulsifiers in the diets of white 
rats with the reduction in numbers of intesti:al 
bacteria. Groups of 5 male and 5 female weanl:ng 
rats were placed on Purina Lab. Chow base di«ts 
containing the following substances: 25 and °% 
levels of sorbitan- and polyoxyethylene sorbit«n 
esters of lauric, stearic and oleic acids, and two 
polyoxyethylene esters of stearic acid; fatty acid- 
free polyol moieties of the sorbitan and poly- 
oxyethylene sorbitan esters in quantities appro.'- 
mating the amounts present in a 25% emulsif)<r 
diet; and 10% levels of lauric and capryliec acid. 
Base diets with 0, 5 and 25% Crisco served 8 
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controls. Body weights and food intake were 
recorded weekly for 8 wk; bacterial flora and fat 
content of feces were measured at 4 and 8 wk 
after which animals were sacrificed for gross 
pathology. Results indicate correlation between 
reduced growth curves at 25% levels of sorbitan 
esters and decrease of total intestinal organisms 
below 20,000,000, with a corresponding low coli- 
forms count below 100, per mg dry weight of feces. 
Polyoxyethylene esters of stearic acid at 25% 
levels show slight growth depression with low 
coliforms but normal total counts. Bactericidal 
activity of emulsifiers in the gut explains toxicity 
only in part since the polyol of sorbitan esters 
depresses growth more markedly than does that 
of polyoxyethylene esters although flora decrease 
is of the same order. 


998. Prevention of apomorphine-induced 
vomiting by (dimethylamino-1-n-propyl-3) - 
N-(2-chloro)-phenothiazine hydrochloride. 
Expon M. Boyp, W. A. CassELL* AND CaRL E. 
Boyp.* Dept. of Pharmacology, Queen’s Univ., 
Kingston, Ontario, Canada. 

During the course of a program of screening 
antihistaminic compounds for their ability to in- 
hibit apomorphine-induced vomiting in dogs, the 
authors obtained for trial, a supply of the chem- 
ical agent (dimethylamino-l-n-propyl-3)-N-(2- 
chloro)-phenothiazine hydrochloride or 4560-R.P., 
which has actually no antihistaminic activity. 
The vomiting syndrome was induced by intra- 
muscular injection of apomorphine hydrochlo- 
ride, 0.05 mg/kg body weight, 1 hr after oral 
administration of compound 4560-R.P. in doses of 
from 0.5-60 mg/kg body weight, to 12 dogs used 
alternatively as controls. In a dose of 2 mg/kg 
body weight, compound 4560-R.P. significantly 
depressed the incidence and frequency of vomiting 
and retching and in a dose of 10 mg/kg completely 
prevented appearance of the vomiting syndrome. 
In doses of 2-20 mg/kg compound 4560-R.P. re- 
duced the physical activity of dogs by 20-25%. 
Toxic signs appeared at doses of 40 and 60 mg/kg 
and consisted of lethargy, a staggering gait, a 
reduced respiratory rate, respiratory phasic sinus 
arrhythmia, drop beats and bradycardia from 
which recovery occurred in 24-48 hr. 


999. Locus of emetic action of nitrogen mus- 
tard (HN2). E. D. Branp,* T. D. Harris,* 
L. 8. Goopman anp'H. L. Bortson. Dept. of 
Pharmacology, Univ. of Utah College of Medicine, 
Solt Lake City. 

From experiments on 24 cats, the minimum 
uniformly effective intravenous emetic dose of ni- 
trogen mustard (HN2) was found to be 5 mg/kg. 
Voiiting and diarrhea occurred between 10 min 
and 4 hr after injection. This dose of HN2 was used 
subsequently as the emetic stimulus in 62 cats 
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with various lesions of the nervous system. All 
cats not vomiting in response to HN2 within 4 hr 
were tested with lobeline as a control emetic. 
Acute procedures which abolished the emetic re- 
sponse to HN2, but did not influence the diarrhea, 
were Sherringtonian decerebration and bilateral 
parietal cortical topectomy. Craniotomy, hemide- 
cortication with and without contralateral frontal 
lobotomy, and atropinization did not prevent the 
emetic action of HN2. Chronic bilateral parietal 
cortical topectomy, on the other hand, was not 
effective in preventing the emesis. However, 
chronic extensive decortication prevented the 
emetic response to HN2. Topical application of 
HN2 to the parietal lobes induced vomiting in 3 
of 5 cats, whereas infiltration of the parietal cor- 
tex with HN2 did not induce emesis in any of 6 
cats. Intracarotid administration of 1 mg/kg 
HN2 elicited emesis in 4 of 7 cats; this same dose 
was ineffective by the intravenous route. Clamp- 
ing the carotid arteries markedly reduced the 
incidence of vomiting to 5 mg/kg HN2 intrave- 
nously. Clamping the abdominal aorta had no effect 
on the vomiting but it prevented the diarrhea. 
Chronic gut denervation with and without medul- 
lary chemoreceptor trigger zone ablation did not 
prevent the emetic response to HN2. (Research 
supported by grants from Natl. Insts. of Health, 
USPHS.) 


1000. Isolated perfused rat liver—changes in 
physiological state associated with transfer 
from animal to perfusion system. R. W. 
Braver, G. F. Leone,* R. J. Hottoway* anp 
R. L. Pessorti.* U. S. Naval Radiological De- 
fense Lab., San Francisco, Calif. 

The process of isolation of the rat liver is associ- 
ated with a number of changes in the physiological 
state and performance of the organ which are of 
profound significance to survival and usefulness 
of the preparation. Two examples of such changes 
will be discussed, namely a) the very considerable 
increase in blood flow through the organ, and 6b) 
the paradoxical response to insulin administra- 
tion. Analysis of the first phenomenon has dem- 
onstrated that it represents the disappearance of 
a hepatic vasoconstrictor factor present in normal 
blood and destroyed on perfusion through the 
liver. The pharmacological properties of this 
material differentiate it from previously described 
vasoconstrictors present in normal blood. The 
paradoxical insulin response, consisting of a 
marked increase in perfusate glucose after insulin 
administration has been analyzed in terms of con- 
tributions due to gluconeogenesis, the hyper- 
glycemic-glycogenolytic factor present in ordinary 
insulin, and insulin proper. The implication of 
these findings for application of the isolated liver 
to the study of liver injury will be discussed. 
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1001. Effect of low temperature on the action 
of drugs. Herbert A. Braun anp L. M. 
Lusxy.* Div. of Pharmacology, Food and Drug 
Admin., Federal Security Agency, Washington, 
D. C. 

The average hypnotic dose of Sodium Amytal 
(HD50) and the average convulsive dose of Metra- 
zol (CD50) were determined intraperitoneally in 
rats at temperatures of 24°C. + 0.5°C. and at 4°C. 
+ 1°C. in unclipped and clipped animals. At least 
75 rats, 25 on each of 3 doses, were used in estab- 
lishing the HD50 and the CD50 in each determina- 
tion. In addition, studies were made on clipped 
and unclipped rats which had been acclimatized 
to the cold for 6 wk as well as on animals which 
had been fasted for 24 hr. Variations in responses 
under these environmental conditions with Met- 
razol and Amytal were determined in thiourea 
induced hypothyroidism and hyperthyroidism due 
to injected thyroxin in rats. Pretreatment with 
hexamethonium chloride, Dibenamine, cortisone 
and ACTH as it affects the response of the rat to 
Metrazol and Sodium Amytal at room and cold 
room temperatures will be described. Data ob- 
tained will be compared statistically and will be 
discussed. 


1002. Cardiac output of the dog during ether 
anesthesia: role of reflexly released epi- 
nephrine and nor-epinephrine in antago- 
nizing the direct myocardial depression of 
diethyl ether. Witi1am R. Brewster, JR. 
AND JAMES P. Isaacs (introduced by HENRy 
K. BEECHER). Anesthesia Lab. of the Harvard 
Med. School at the Massachusetts General Hosp., 
Boston. 

The cardiac output (direct Fick), right and left 
auricular and femoral arterial pressures, and 
arterial ether concentrations were measured dur- 
ing ether anesthesia in 9 normal dogs, 8 acutely 
adrenalectomized dogs and 12 acutely adrenalec- 
tomized dogs in which a total epidural sympa- 
thetic block was maintained by 0.4% procaine. 
Adrenalectomized dogs received Cortisone (2 mg/ 
lb) 3 hr before the experiment. The average car- 
diac output during ether anesthesia: a) was in- 
creased above control values in the normal dogs 
throughout all planes of surgical anesthesia, a 
peak increase of +241% occurring at arterial ether 
levels of 91-110 mg %, b) in the adrenalectomized 
dog reached a peak increase of only 19% at arterial 
ether levels of 51-70 mg %, fell to control values 
at ether levels of 71-90 mg % and declined pro- 
gressively below control values with all further 
increases in arterial ether concentrations, c) did 
not rise above control values in the adrenalec- 
tomized dog with a total sympathetic block, but 
fell progressively below control values both with 
subanesthetic and anesthetic concentrations of 
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ether. An average decrease of 40% occurred at 
ether levels comparable to first plane surgical 
anesthesia (71-90 mg %). An increase in mean 
right and left auricular pressures accompanied 
any decrease in the cardiac output or ventricular 
stroke work below a measured control or peak 
value, indicating direct myocardial depression by 
ether. Diethyl ether stimulates the reflex sympa- 
tho-adrenal release of epinephrine and nor-epi- 
nephrine in amounts approximating 1u/kg/min, 
resulting in an increased cardiac output in the 
normal dog. When epinephrine and _ nor-epi- 
nephrine release is reduced or abolished, the 
effects of ether anesthesia upon the heart represent 
that of a direct myocardial depression by ether. 


1003. Pharmacologic studies on a-(2-Piperi- 
dyl)-benzhydrol. HCl, a new type of central 
stimulant. Barbara B. Brown anp Haro. 
W. WERNER. Pharmacology Dept., The Wm. S. 
Merrell Co., Cincinnati, Ohio. 
a-(2-Piperidyl)-benzhydrol hydrochloride dif- 

fers from known central stimulants in both chem- 
ical structure and pharmacologic activity. Doses 
which are small in relation to LD59 values induce a 
prolonged period of hyperactivity in experimental 
animals. Small doses subcutaneously induce opti- 
mal activity in rats, as measured by the jiggle 
cage method of Schulte, but duration of the 
hyperactivity increases as the dose is increased 
following all routes of administration. In addition 
to increased activity, dogs receiving a-(2-Pi- 
peridyl)-benzhydrol hydrochloride remain or be- 
come friendly and eat readily. Large doses in 
both rats and dogs frequently cause forced circling 
movements. Convulsions do not occur with doses 
less than the Lbs. No depression occurs following 
either the hyperactivity or the convulsions. Doses 
of one-third to one LDs50 of a-(2-Piperidyl)-benz- 
hydrol hydrochloride intravenously arouse rab- 
bits and cause righting from light barbiturate 
depression and awaken rabbits from deep bar- 
biturate depression, but these and larger doses 
are ineffective against lethal barbiturate depres- 
sion. Effective doses of a-(2-Piperidyl)-benzhydrol 
hydrochloride have little or no effect on blood 
pressure, heart rate or respiration. 


1004. In vitro antagonism of pantothenic 
acid, 8-alanine and [-carnosine to inhibi- 
tory effects of erythromycin on growth of 
Corynebacterium diphtheriae. RoserRtT |. 
Brown* anp G. A. Emerson. Univ. of Texas 
Med. Branch, Galveston. 

Growth of C. diphtheriae in nutrient broth with 
1% tryptose supplement, at pH 7.0 and 37°, is an- 
tagonized by 0.02 y/ml of erythromycin. Presence 
of 500 y/ml of B-alanine or of Ca pantothenate 
equivalent to 200 y/ml of 8-alanine permits growth 
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in 70X the original minimal inhibitory concen- 
tration of erythromycin. /-Carnosine, in concen- 
trations equivalent to 100-400 y/ml of B-alanine, 
js more effective than pantothenate or 6-alanine 
ys. low concentrations of erythromycin, but is 
ineffective against a concentration greater than 
30X the original minimal inhibitory concentration 
of erythromycin. Further work is in progress, 
using synthetic media. No interpretation of mode 
of action of erythromycin is made at present, but 
the suggestions of Frieden (Texas Repts. Biol. 
Med. 3: 569, 1945) may be fruitful in indicating 
mechanisms for this as well as other antibiotics. 
(All studies were made with a gravis strain supplied 
by Prof. W. B. Sharp.) 


1005. Penetrance of local anesthetics. THEO- 
porE G. Brown, JR.* anp F. P. Lupvuena. 
Pharmacology Section, Sterling-Winthrop Research 
Inst., Rensselaer, N. Y. 

Five local anesthetics were tested in vivo for 
rate of penetration of the sciatic nerve of cats, as 
measured by the percentile blockade of the am- 
plitude of the gastrocnemius twitch stimulated 
electrically at regular intervals by means of a fluid 
electrode. This response bears a linear relationship 
to the logarithm of the concentration withih the 
range of concentrations used. In these experi- 
ments, the nerve was bathed in an electrode cham- 
ber by a solution of the drug. Various drugs were 
tested at equiactive concentrations, i.e. concen- 
trations in inverse ratio to their local anesthetic 
activity as determined by the intracutaneous 
wheal method of Biilbring and Wajda (J. Pharm. 
Exper. Therap. 85: 78, 1945). In equiactive concen- 
trations procaine, lidocaine and diethylaminoethy] 
4-amino-2-propoxybenzoate hydrochloride (WIN 
3459) had essentially the same rate of penetration. 
Dibucaine was the least penetrant and 2-diethyl- 
aminoethyl 4-amino-2-propoxythiolbenzoate phos- 
phate (WIN 3766) was the most penetrant of the 
compounds tested. The time for complete recov- 
ery varied for each compound and occurred in the 
following sequence: procaine > lidocaine > WIN 
3459 > WIN 3766 > dibucaine. The average 
recovery time in minutes after application of the 
highest concentration was as follows: procaine, 28 
min; lidocaine, 33 min; WIN 3459, 40 min; WIN 
3766, 4 to 6 hr; dibucaine, more than 6 hr. 


1006. Anticonsulvant ‘properties of Mysoline. 
W. C. Brown,* L. S. GoopMan Anp E. A. Swin- 
YARD. Depts. of Pharmacology, College of Medicine 
and College of Pharmacy, Univ. of Utah, Salt 
Lake City. 

Mysoline (5-phenyl-5-ethyl-hexahydropyrimi- 
dine-4:6-dione), a new antiepileptic (HANDLEY 
AND Stewart. Lancet 1: 742, 1952), was tested in 
Mice and rats for ability to modify maximal 
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electroshock seizures, to elevate normal and hypo- 
natremic minimal electroshock seizure thresholds 
and to prevent threshold Metrazol seizures. In 
mice, Mysoline was also tested for ability to 
prevent ‘psychomotor’ seizures and to modify 
maximal seizures induced by intravenous Metra- 
zol. In addition, it was examined for its ability 
to modify electroshock and chemoshock maximal 
seizures in rabbits and cats, and to alter thera- 
peutic electroshock seizures in humans. The effect 
of nephrectomy on the duration of Mysoline action 
was also determined. The properties of Mysoline 
by these tests were compared with those of pheno- 
barbital, its closest congener. The data indicate 
that phenobarbital is somewhat more potent than 
Mysoline by the tests employed in mice and much 
more potent in rats. However, Mysoline is con- 
siderably less neurotoxic than phenobarbital in 
both species. The drug exhibited definite anticon- 
vulsant activity in rabbits and cats. Mysoline was 
capable of modifying therapeutic electroshock 
seizures in only 3 of 9 patients tested, in doses 
which produced toxic effects in 8 of the patients. 
It was demonstrated in rats that Mysoline or some 
active metabolic product is highly dependent on 
the kidney for its elimination. The ultimate useful- 
ness of Mysoline as an antiepileptic awaits further 
clinical trial. (Supported by grants from Imperial 
Chemical Industries, Ltd., and Natl. Insts. of 
Health, USPHS.) 


1007. Deposition of Mn in the thyroid using 
Mn®?-54, H. D. BRUNER, JESSE D. PERKINSON, 
Jr.* AND Raymonp L. Hayes.* Med. Div. Oak 
Ridge Inst. of Nuclear Studies, Oak Ridge, Tenn. 
Data by Ray and Deysach (Proc. Soc. Exper. 

Biol. & Med. 71: 188, 1949) suggested that MnCl, 

injected subcutaneously was absorbed by the thy- 

roid to a relatively greater degree than by other 
tissues. Such a differential concentration sug- 

gested the possible use of radioactive Mn as a 

radiotherapeutic agent against thyroidal tissue. 

Almost carrier-free tracer doses of Mn*? were 

given 24 rats intravenously; 6 each were sacrificed 

12, 24, 48 and 96 hr later. The pancreas had the 

highest differential absorption ratios (DAR) fol- 

lowed by liver, kidney and thyroid; in these up to 

80% of their initial uptake was lost in 96 hr, while 

the skin and muscle retained essentially all of 

their uptake. The thyroid contained only 0.02% 

or less of the retained radioactivity, while the 

skeleton, muscle and liver together held 70%. 

Since Ray and Deysach had used 2.5-15 mg/kg 

doses subcutaneously in guinea pigs, 13 pigs were 

injected with 5 mg/kg doses of MnCl: plus Mn* 
and sacrificed 24 hr later. The pancreas had the 
highest DAR at 2.9 followed by thyroid, kidney 

and liver with 2.5, 1.5, and 1.2, respectively; in 4 

pigs the thyroid was the highest. In 1 dog the thy- 
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roid DAR was twice that of the liver, the next 
highest, but in another, the liver was 3 times 
higher than the thyroid. Apparently the thyroid 
uptake is affected by dose size, species and indi- 
vidual differences, and hence is unsatisfactory 
for human use; also, the absolute amounts re- 
tained are probably too small. 


1008. Distribution of radioactive estrone 16- 
C* in mice. ANN M. Bupy (introduced by 
FRANKLIN C. McLean). USAF Radiation Lab. 
and the Depts. of Pharmacology and Physiology, 
Univ. of Chicago, Chicago, Iil. 

Immature CF; mice were injected subcu- 
taneously with a single dose of 0.1 mg (0.27 ue or 
360,000 cpm) of carrier-free radioactive estrone 
16-C** in oil, and the specific activity in the tissues 
was determined. Significant counts were obtained 
as early as 6 hr in all tissues, including bone. At 
24 hr after injection, 10-20% of the injected activ- 
ity could be demonstrated in the feces from the 
large intestine and in the urine from the bladder, 
1% in the liver and 0.1-0.9% in bone, bile and the 
injection site. There were small traces in the 
adrenals, kidneys, lymph nodes, reproductive or- 
gans, thymus, brain and lungs, but no activity in 
the heart and spleen. There was no measurable 
activity in the expired air. When estrone carrier 
was injected simultaneously with radioactive es- 
trone there appeared to be a retention of the 
estrone in the extramedullary hematopoietic tis- 
sues and bone 3 wk after the injection. Little or 
no activity could be detected in the urine, feces 
and bile at this time, even though the oil solution 
was not completely absorbed from the site of 
injection. 


1009. Citric acid intoxication during the 
transfusion of banked blood in man. J. P. 
BunkKeErR,* W. R. BRewsTER, JR.* anD H. K. 
BEEcHER. Anesthesia Lab., Harvard Med. School 
at the Massachusetts General Hosp., Boston. 
The possibility of citric acid intoxication during 

multiple blood transfusions in man is generally 

disregarded. The principal reason for this is that 
normal animals and normal men are known to 
tolerate large quantities of citric acid given 
rapidly intravenously. Critically ill patients, par- 
ticularly patients with liver damage or impaired 
hepatic circulation, might not tolerate large 
amounts of citrate as well. An accumulation of 
citrate ion with depression of ionized available 
calcium might explain the clinical observation of 
profound hypotension during apparently adequate 
blood replacement in patients with liver disease. 

Serum citrate, calcium, magnesium and _ total 

protein have been determined during multiple 

transfusions in normal patients and in patients 
with liver disease. In normal patients during 
rapid transfusion the serum citrate often rose as 
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high as 1.0 mEq/l (6 mg %) rarely as high as 
1.8 mEq/l. In patients with liver disease the 
rapid transfusion of blood was accompanied by 
citrate levels as high as 3.0 mEq/l without frank 
shock, and 7.3 mEq/| during shock. These levels 
are more than sufficient to bind all ionized avail- 
able calcium. 


1010. Production and utilization of lactic acid 
during ether anesthesia. J. P. Bunxer,* 
W. R. Brewster, Jr.* anp H. K. Beecner, 
Anesthesia Lab., Harvard Medical School at the 
Massachusetts General Hospital, Boston. 
Uncomplicated anesthesia with the commonly 

used anesthetic agents does not produce significant 

metabolic disturbances. The corrected bicarbonate 
often varies 2 mEq/l], but this is within the nor- 
mal daily variation. Occasionally, however, ether 
anesthesia may be accompanied by a moderate to 
marked metabolic acidosis, characterized primar- 
ily by a marked rise in serum lactate, and hence 
occurring in situations in which lactate production 
is increased or lactate utilization decreased. The 
accumulation of lactic acid in the etherized dog 
has been shown by Brewster to be directly related 
to the reflex sympathetic nervous system stimulus 
of ether anesthesia. Clinically the dog manifests 
this sympathetic activity in a marked tachycardia 
and tachypnea. The normal infant and the adult 
with malignant hypertension or pheochromocy- 
toma also show the combination of clinical evi- 
dence of sympathetic hyperactivity and elevated 
lactate during ether anesthesia, whereas the nor- 
mal adult shows neither. But it is probable that 
even the normal adult increases production of 
lactate during ether, because the adult with liver 
damage (well known to tolerate lactate poorly) 
develops a marked metabolic acidosis and marked 
rise in lactate with ether but not with cyclopro- 
pane. The transfusion of banked blood high in 
lactate undoubtedly increases this tendency to 
lactate accumulation, but multiple transfusions 
in cirrhotics during cyclopropane did not result 
in lactate retention. Patients with Cushing’s 
disease similarly show a high lactate under ether 
but not cyclopropane; this may also be a mani- 
festation of decreased utilization of lactate, aral- 
ogous to the known decreased glucose tolerance in 
Cushing’s disease. 


1011. Physiological disposition of Phenylbut- 
azone (Butazolidin), a new antirheumatic 
agent. J. J. Burns,* Rose K. Rossg,* T. 
CHENKIN,* A. GoLpDMAN,* A. SCHULERT* AND B. 
B. Bropte. Research Service, Third (New York 
Univ.) Med. Div., Goldwater Memorial Hosp., W vl- 
fare Island, N. Y., and the Section on Chemical 
Pharmacology, Natl. Heart Inst., Natl. Insts. of 
Health, Bethesda, Md. 

Phenylbutazone (3,5-dioxo-1,2-diphenyl 4-1- 
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butylpyrazolidine) has been recently reported by 
us to be slowly but completely metabolized in 
man (J. Pharmacol. & Exper. Therap. Dec. 1952). 
Evidence for the presence of three metabolites in 
the urine of patients receiving the drug has been 
obtained. The isolation and properties of these 
products will be reported. Phenylbutazone has a 
rather unique behavior in the body in that the 
plasma levels of the drug are not proportional to 
dosage. In most subjects an increase in the daily 
dose of the drug from 800-1600 mg, given orally or 
intramuscularly, resulted in only a slight increase 
in plasma level. The excess drug is not eliminated 
in the urine or feces. There apparently exists a 
ceiling plasma level for a given individual above 
which it is difficult to elevate the concentration. 
The possible mechanism of this phenomenon and 
the implications to the clinical use of the drug, 
will be discussed. 


1012. Survival of E. coli ‘B’ and of the ‘T’ coli- 
viruses in the frozen state. MiLTon T. Busu, 
THERESA RAINEY* AND JEAN E. BRrocKMAN.* 
Dept. of Pharmacology, Vanderbilt Univ. School 
of Medicine, Nashville, Tenn. 

In connection with studies on the effects of 
freezing and of freeze-percussion on virus-infected 
E. coli (strain ‘B’ and a number of closely related 
strains), we have investigated the effects of these 
procedures on the bacteria and on the viruses, 
(the ‘T’ coli-phages) separately. We have found 
(as other workers have with other micro-organ- 
isms) that the results are dependent in large meas- 
ure on the nature of the medium in which the 
particles are suspended. In Difco Nutrient Broth 
(nb) the seven T viruses are soon inactivated by 
freezing, to extents of 10 to 90%, the smaller 
viruses being the more stable. The long-time 
inactivation is somewhat more in every case, and 
is very much more at —25°C. than at —78°C. 
E. coli B and related strains die off very rapidly 
when frozen in nb. Young cultures may give less 
than 1% of the original number of colonies after 
an hour at —78°. When frozen in blood broth 
(6% defibrinated rabbit or human blood in nb) 
these organisms survive very much better. The 
several strains survive freezing very well when 
washed off agar with nb. As with the viruses the 
survival of the bacteria is very much better at 
~—78° than at —25°. Percussion in the frozen state 
‘kills’ the bacteria very much more easily than it 
does the viruses. 


1013. Influence of sympathomimetic amines, 
isonicotinic acid hydrazide and 1-isonico- 
tinyl-2-isopropyl hydrazine on _ nicotine- 
induced rabbit tremors and rat convulsions. 
Raymonp L. Canen, ArTHUR W. ELIAs* AND 
Perper J. PartseK.* Maltbie Labs., Inc., Morris- 
town, N. J. 
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Previous experiments (J. Pharmacol. & Exper. 
Therap. 106: 376, 1952) showed that nicotine- 
induced tremors in the rabbit are enhanced by 
l-epinephrine and 1-nor-epinephrine; these data 
prompted the investigation of sympathomimetic 
amines. The present study shows that ampheta- 
mine and methamphetamine, which are ineffective 
alone, potentiate the tremors induced by nicotine 
(0.540 mg/kg intravenously). No effect is noted 
with Aramine and Cobefrine. A slight enhance- 
ment is noted with phenylpropanolamine and 
phenylephrine. A potentiation of nicotine-induced 
convulsions is noted in the rat receiving ampheta- 
mine and methamphetamine prior to the injection 
of 15 mg/kg nicotine tartrate subcutaneously. 
Isonicotinic acid hydrazide, 10-20 mg/kg, and 
1-isonicotinyl-2-isopropyl hydrazine which were 
reported as aminoxydase inhibitors, (E. A. ZEL- 
LER et al. J. Pharmacol. & Exper. Therap. 106: 
427, 1952) potentiate nicotine-induced tremors in 
the rabbit and nicotine-induced convulsions in 
the rat. None of these two drugs, however, po- 
tentiates the blood pressure and nictitating mem- 
brane responses to nor-epinephrine in the cat up 
to the dose of 20 mg/kg administered i.v. 


1014. Aspects of mechanism of activation of 
methionine by ATP. G. L. Cantont. Dept. of 
Pharmacology, School of Medicine, Western Re- 
serve Univ., Cleveland, Ohio. 

An enzyme obtained from rabbit liver catalyzes 
the activation of methionine for transmethylation 
according to equation 1) Lt-methionine + ATP 
— §-adenosyl methionine + 3 orthophosphates 
(G. L. Cantont. J. Biol. Chem. 189: 745, 1951 and 
J.A.C.S. 74: 2492, 1952). This formulation, how- 
ever, does not disclose the intimate mechanism 
of the activation process and it is reasonable to 
assume that the complete dephosphorylation of 
ATP proceeds in a stepwise fashion with partici- 
pation of secondary hydrolytic reactions. To gain 
insight into the possible mechanism of reaction 
1, balance studies have been performed under 
different experimental conditions. It has been 
found that the ratios of A-orthophosphate to 
AATP, to A easily hydrolysable phosphate and 
to AS-adenosy] methionine vary with the duration 
of incubation. At 60‘ min the ratios agree with 
values calculated on the basis of equation 1; the 
results obtained with shorter periods of incubation 
do not fit equation 1 and are more difficult to inter- 
pret but suggest that the over-all activation proc- 
ess involves several enzymatic steps. Further 
indications along this line were obtained from 
studies of the acid-base changes which accompany 
reaction 1. The significance of these results to the 
mechanism of the methionine activating enzyme 
will be discussed. (Aided by grants from the 
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American Cancer Society and the Williams Water- 
man Fund.) 


1015. Effect of oxophenarsine on phospholipid 
metabolism of Trypanosoma equiperdum 
in the rat. WILLIAM CANTRELL (introduced by 
P. K. KNoEFE.). Dept. of Pharmacology, Univ. 
of Louisville School of Medicine, Louisville, Ky. 
Using certain refinements of technique the 

experiments reported previously (J. P. E. T. 

103 : 339, 1951) have been extended. At high levels 

of infection the P32 assimilated per trypanosome 

was inversely related to the trypanosome concen- 
tration. This is due to decreased metabolic activ- 
ity at higher levels of infection and to lower 
specific activity in the plasma of the more heavily 
infected rats. To minimize the importance of 
these factors, infections less intense (200,000 tryp- 
anosomes/cu mm of blood) than those previously 
used (1,000,000/cu mm) were employed. Oxophen- 
arsine (1 wm/kg) inhibited the incorporation of 
phosphate into various chemical fractions of tryp- 
anosomes unequally. Phosphoprotein and phos- 

pholipid metabolism were affected most (40% 

inhibition during 1 hr exposure), nucleic acid 

metabolism least (4% inhibition) and cold tri- 
chloroacetic acid soluble phosphorus metabolism 


an intermediate amount (20% inhibition). The . 


trypanosomes were exposed to the drug in the rat 
and phosphate uptake was measured with the 
aid of P32 injected at a dose of 200 uc/kg. The 
trypanosomes were obtained for analysis by cen- 
trifuging infected blood and washing with cold 
saline. Further analysis of the phospholipid frac- 
tion of trypanosomes, using nonradioactive car- 
rier phospholipids from rat brain, revealed that 
at least 3 different phospholipids occur in Tryp- 
anosoma equiperdum. Under the influence of 
oxophenarsine a change in the composition of 
this mixture occurred in which the substance that 
behaved like lecithin in the extraction procedure 
made up a much smaller fraction of the total radio- 
active phospholipid. 


1016. Synergistic toxic effects of 8-azaguanine 
and 4-amino-5-imidazolecarboxamide. P1- 
ERRE-EM. CarLo,* H. GeorGE MANDEL* AND 
Paut K. Smita. Dept. of Pharmacology, The 
George Washington Univ. School of Medicine, 
Washington, D. C. 

Previous studies in this laboratory indicated 
that the carcinostatic action of 8-azaguanine 
might be due to an antimetabolic effect, but that 
this effect did not take place at the level of nucleic 
acid formation from preformed guanine or 4- 
amino-5-imidazolecarboxamide. In the same study, 
it was observed that a synergistic toxicity existed 
between azaguanine and 4-amino-5-imidazolecar- 
boxamide in mice. In the present investigation the 
LDso Of azaguanine after 5 intraperitoneal adminis- 
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trations at 12-hr intervals was found to be of the 
order of 120 mg/kg of body weight per injection, 
The LD50 of 4-amino-5-imidazolecarboxamide, simi- 
larly, was 450 mg/kg. However, when both com. 
pounds were administered simultaneously, doses of 
50 mg/kg of azaguanine and 5 mg/kg of 4-amino-5- 
imidazolecarboxamide exceeded the LD59. Results 
indicated that the synergistic effect was far more 
pronounced when small doses of 4-amino-5-imi- 
dazolecarboxamide were given with large doses of 
azaguanine than when the relative doses were 
reversed. Attempts to reverse the effects in an 
effort to elucidate the mechanism of toxicity will 
be discussed. 


1017. Respiratory and circulatory dynamics 
during inhalation anesthesia. 8. L. Car- 
PENTER,* DuncaN A. Houapay* anp E. M. 
Papper. Dept. of Anesthesiology, Columbia Univ. 
College of Physicians and Surgeons and _ the 
the Anesthesia Service of The Presbyterian Hosp., 
New York City. 

Several parameters of respiration and circula- 
tion were measured with capacitance and strain 
gauge manometers during inhalation anesthesia 
for surgical operations. These were instantaneous 
respiratory flow rate, minute respiratory volume, 
mask pressure and brachial artery pulse contours. 
The arterial blood po and CO, content were deter- 
mined frequently to measure ventilatory effi- 
ciency. The effects of anesthetic agent, depth of 
anesthesia, mode of respiration, position and 
surgical pneumothorax on these measured func- 
tions were noted. The magnitude of changes of 
over-all resistance to respiratory flow which 
occurred during anesthesia exceeded expected 
limits. In some instances mask pressures greater 
than 20 cm H.O were necessary to maintain 
arterial blood pCO. at or near 40 mm Hg. The 
efficiency of several manual methods for assisted 
and controlled respiration were assayed by corre- 
lating the time course of the respiratory flow rate 
and mask pressure curves. The effects of positive 
mask pressures on circulatory dynamics during 
spontaneous and controlled respiration were ob- 
served. A distended rebreathing bag during spon- 
taneous respiration produced depressions of ar- 
terial pulse pressure of approximately 11 mm Hg. 
The significance of these observations with respect 
to the design of a mechanical ventilation machine 
will be discussed. (Supported in part by grants 
from the Natl. Tuberculosis Assoc. and the Ohio 
Chemical Co.) 


1018. Anesthetic properties of trifluoroethyl 
vinyl ether. C. JeELLEFF Carr, Go Lu, FR"D- 
ERICK K. BELL* AND JoHN C. Krantz, JR. Det. 
of Pharmacology, Univ. of Maryland School of 
Medicine, Baltimore. 

A study of a series of fluorinated ethers revealed 
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that anesthetic potency and degree of fluorination 
varied inversely. Perfluoroethyl ether was devoid 
of anesthetic activity. To achieve anesthetic ac- 
tivity with a minimal of explosive properties 
trifluoroethyl vinyl ether was prepared. The com- 
pound was found to exhibit anesthetic activity in 
several species of animals. Its vapors are bland 
and the anesthetic potency is about comparable 
to that of ethyl ether. The flammability of tri- 
fluoroethyl vinyl ether is much less than that of 
ethyl ether. The possibilities of the use of this 
ether as a general volatile anesthetic are discussed. 


1019. Effects of pregnancy and lactation on 
voluntary alcohol intake of hamsters. JOE 
Witpur Carver,* Joe B. Nasu,* G. A. EMER- 
son AND W. T. Moore.* Univ. of Texas Med. 
Branch, Galveston. 

Hamsters, given a choice between 10% V/V of 
95% ethanol and water since weaning, usually 
show a marked drop in intake of alcohol at or 1-3 
days before the end of gestation. Total volume of 
fluid ingested may also decrease significantly, so 
that preference for alcohol may not decrease 
proportionately to its intake. During lactation, 
both preference for alcohol and intake of alcohol 
usually decrease. Daily observations of alceholic 
behavior of 50 hamsters are analyzed during 
periods of pregnancy and lactation. (Supported 
in part by ONR grant 553-(00)-120-178.) 


1020. Dose-effect relation: critique of estima- 
tion of mass of biological material. 
Cuar.Les D. CHAMBERLAIN, JR.,* CHauNcEY D. 
LEAKE AND G. A. Emerson. Univ. of Texas 
Med. Branch, Galveston. 

Diurnal variations in body weight of immature, 
adult male, adult female and lactating hamsters 
given food ad libitum indicate that gross errors 
may result from estimations of quantitative effects 
of drugs expressed as administered mass of drug/ 
mass of biological material, at different times of 
the day. Even larger variations are encountered 
in successive daily weights during pregnancy. Al- 
though the major cause of these variations may 
be related to differences in weight of the contents 
of the alimentary tract, other factors are also 
significant. Since absorption, distribution, detoxi- 
cation and excretion of certain drugs may be 
drastically different in animals in the postabsorp- 
tive rather than the fed state, even short periods 
of inanition designed to minimize weight varia- 
tions may significantly affect the dose-effect rela- 
tion. In any species, validity of studies involving 
quantitative comparisons of activity of different 
agents is best if all agents are given under identical 
conditions, including the time of day. (Supported 
in part by ONR grant 553-(00)-120-178.) 
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1021. Comparison of the anticonvulsant prop- 
erties of Dilantin, Mephenesin and Bena- 
dryl. GRAHAM CHEN, CHARLES R. ENsor* AND 
Rutu Portman.* Parke, Davis & Co., Detroit, 
Mich. 

The abolition of the extensor component of the 
electrically induced convulsions in mice was uti- 
lized as an indicator to investigate the site of 
action of a substance on the central nervous sys- 
tem. At equivalent anticonvulsive dose levels, the 
animals are symptom-free with Dilantin, de- 
pressed with Mephenesin and are highly excited 
with Benadryl. Whereas strychnine antagonizes 
the anti-electroshock effect of all three com- 
pounds, Metrazol antagonizes only Benadryl. 


1022. Pharmacologic properties of 1-sul- 
fanilyl-2-thiocarbamide, a sulfonamide de- 
rivative. JAMES Y. P. CuEen, O. D. PrippLE,* 
J. Crawrorp* aNp R. Boscuetti.* Schenley 
Labs., Lawrenceburg, Ind. 

Sulfathiourea, 1-Sulfanilyl-2-thiocarbamide, a 
drug widely used in Europe, exhibited good 
bacteriostatic activity against numerous micro- 
organisms sensitive to other sulfonamides, in 
addition, against Brucella abortus and certain 
pathologic fungi, especially Trichophyton menta- 
grophytes and Histoplasma capsulatum. It showed 
considerably higher activity against Pseudomonas 
aeruginosa than sulfisoxizole (Gantrisin, Hoffman- 
La Roche) and sulfadimetine (Elkosin, Ciba). In 
580 mice, systemically infected with Staphylococcus 
aureus or Pneumococcus (type I), sulfathiourea 
proved as effective as sulfadiazine in reducing the 
death rates from 100 to about 20% in the first 5 
days of infection. Toxicity studies revealed that 
sulfathiourea (powder) has an acute oral toxicity 
of about 7 gm/kg for mice. The acute intravenous 
and intraperitoneal LDs5os of sulfathiourea (50% 
solution) for rabbits were found to be approxi- 
mately 0.8 gm/kg and 4.0 gm/kg, respectively. 
This compound given in doses of 400 mg/kg 
(Ko the LDso), intraperitoneally, 4 times a day 
for 6 days was well tolerated by rabbits, and his- 
topathological examination of organs revealed 
essentially normal findings. Following intramuscu- 
lar or oral administration, sulfathiourea compared 
favorably with sulfisoxizole and sulfadimetine in 
their respective rates of absorption, excretion and 
solubility in the urine in rabbits. With a single 
intramuscular injection of 100 mg/kg, the blood 
level of sulfathiourea reached its peak (4.4 mg %) 
in 2 hr and then rapidly fell to very low levels for 
24 hr. About 90% of the compound in the serum is 
the free, nonacetylated form. About 86% of the 
sulfathiourea administered is recovered in the 
urine in 24 hr, approximately 88% of which is 
the soluble, nonacetylated form. These studies 
indicate that sulfathiourea may prove a well 
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tolerated and effective sulfonamide derivative, 
especially suitable in urinary tract infections. 


1023. Renal excretion of calcium. Puuip S. 
CHEN (introduced by W. F. Neuman). Dept. of 
Radiation Biology, Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y. 
Observations on the renal excretion of calcium 

in dogs have been made. The normal urinary out- 

put of calcium remained within rather narrow 
limits even over wide ranges of urine flows. Clear- 
ance ratios of 0.003-0.016, determined on the basis 
of the ultrafilterable calcium concentrations and 
creatinine attest to the almost quantitative tubu- 
lar resorption of this element. Upon single in- 
travenous injections of an ionized calcium salt, 
the blood level increased by only a small fraction 
of the injected dose and fell slowly. Since the uri- 
nary excretion increased by only a small amount 
and could not account for the injected calcium, 
skeletal tissue must have taken up most of the 
injected dose. The maximum rate of calcium ex- 
cretion following a single injection of an ionized 
salt did not occur immediately but followed the 
time of injection by several hours. This delay 
period was shortened by adequate hydration and 
high rates of urine flow. Phosphate infusion re- 
sulted in an increased clearance of calcium despite 
a drop in the serum calcium levels. This phenome- 
non was believed to be due to the formation of an 
ultrafilterable, unionized calcium-phosphate com- 
plex. This belief was strengthened by the injection 
of the very strong calcium-versenate complex 
which resulted in an immediate and very large 
excretion of calcium. Calcium infusions resulted in 
a drop in the glomerular filtration rate and urine 
flow. Rapid uptake by the skeletal tissues allows 
for only moderate elevation in the blood levels 
as compared with the increased phosphate levels 
following phosphate infusion. The excretion of 
phosphate was consequently lowered and the 
blood phosphate level became elevated. Based on 
work performed under contract with the United 

States Atomic Energy Commission at the Univ. 

of Rochester Atomic Energy Project, Rochester, 

N. Y. 


1024. Effect of purine oxidation products upon 
rate of development. RatpH Hott CHENEY, 
Brooklyn College, New York City. 

The influence of hypoxanthine and xanthine 
was demonstrated. M/200 concentrations of these 
first and second oxidation products of purine were 
employed. This was approximately the minimum 
effective molarity of methylated xanthines with 
which effects were compared, using gametes of 
Arbacia punctulata as test material. For each 
experiment, all eggs were shed from 1 female and 
all sperm from 1 male. Various conditions were 
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maintained to compare the sensitivity of the egg 
with the sperm, and to compare the effect of pre. 
treatment of gametes in xanthine and hypoxan- 
thine, mixing for fertilization in and development 
in xanthine or hypoxanthine-in-sea-water with 
pretreatment and fertilization in those solutions 
but with subsequent development in plain seg 
water. Oxygen consumption of fertilized Arbacig 
eggs grown in xanthine or hypoxanthine was es- 
tablished by means of the Warburg microrespi- 
rometer method. Inverse relationship between the 
number of double-bond oxygens and the inhibition 
of oxygen uptake is suggested. Xanthine and hypo- 
xanthine were separately effective primarily in 
delaying the very early cleavage and retarding the 
Gastrula-Prism-Pluteus sequence. Transfer of the 
fertilized eggs (after pretreatment and fertiliza- 
tion in experimental solutions) to plain sea water 
alleviated partially the otherwise retarding in- 
fluence upon these developmental stages. Pre- 
treatment, fertilization, and retention of eggs in 
xanthine or hypoxanthine throughout develop- 
ment retarded the rate of the change during the 
Gastrula-Prism-Pluteus transition to the extent 
of 1 stage. For example, when controls were prisms, 
the experimentals were Gastrulae; and, when the 
controls were young Plutei, experimentals were 
prisms. Detailed comparative analyses with sev- 
eral methylated xanthines is in progress. 


1025. Physiological effects of Phenylbutazone 
(Butazolidin) in man. THEODORE CHENKIN,* 
BERNARD B. Bropiz, Putip LEE,* J. J. Burns,* 
Epwarp W. Lowman,* A. GoLDMAN* AND J. 
Murray STEELE.* Research Service, Third (New 
York Univ.) Med. Div., Goldwater Memorial 
Hosp., New York, Inst. for Physical Medicine 
and Rehabilitation, New York Univ., New York 
City, and Lab. on Chemical Pharmacology, Natl. 
Heart Inst., Natl. Insts. of Health, Bethesda, Md. 
Phenylbutazone has been recently introduced 

as a nonsteroid compound with analgesic and anti- 

inflammatory effects in rheumatoid arthritis and 
related diseases. Unlike ACTH, Phenylbutazone 
does not increase the excretion of ketosteroids nor 
depress the number of circulating eosinophiles; 
nor does it produce hyperglycemia, glycosuria 
nor diabetic-like glucose tolerance curves. Like 
ACTH and cortisone, Phenylbutazone causes 4 
marked retention of sodium and water, but it 
differs in having little or no effect on the exeretion 
of potassium. Preliminary results indicate thai the 
retention of sodium begins within 4 hr following 
an intravenous dose of Phenylbutazone. An ex- 

pansion of plasma volume of as much as 50% 

occurs in some patients receiving the drug. This 

increase in plasma volume accounts in large m«as- 
ure for the apparent anemia observed du:ing 
treatment with Phenylbutazone. 
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1026. Pharmacologic characteristics of 2-di- 
ethylaminoethyl - a - (2-cyclopenten-1-yl) 
hydrochloride (Neotropine Hydrochloride, 
or W-290), a new antispasmodic agent. Max 
Curssin,* Mary N. Lewis* anp JOHN F. REIN- 
HARD. Department of Pharmacology, Warner-Chil- 
coll Research Laboratories, New York City. 
Compound W-290 was tested for antispasmodic 

activity in vitro against acetylcholine and barium 

chloride. W-290 and Bentyl had approximately .1, 

and Methantheline bromide had the same ac- 

activity as atropine in counteracting acetylcholine. 

Against barium chloride, however, W-290 was by 

far the most potent compound tested. In vivo, 

W-290 had .1 the activity of Methantheline bro- 

mide. It appears to act both at the neuro-effector 

site and directly on muscle tissue. Depression of 
normal intestinal motility was studied in the 
anesthetized dog. W-290 had approximately .2 the 
potency of atropine and Methantheline bromide. 

Parasympathetic blockade was studied in the dog 

and guinea pig. The effects of faradization of the 

vagus nerve in the dog were antagonized by W-290 

(0.5-1.0 mg/kg i.v.). Atropine was approximately 

10 times as potent. However, W-290 had twice the 

petency of atropine in protecting guinea pigs 

against lethal doses of prostigmine. Unlike atro- 
pine and Methantheline, W-290 had essentially no 
antisialogogue or mydriatic activities except at 
high doses. In acute studies, W-290 was the least 
toxic member of the series. Chronic effects were 

investigated in the rat and dog for a period of 3-6 

mos. Growth, hematology and histopathology 

studies revealed no abnormalities. A schema is 
proposed for the over-all pharmacologic evalua- 
tion of antispasmodic drugs. 


1027. Resinosis, a new industrial hazard? 
GeorGE P. Cu1Lp AND CorRINNE CLaAncy.* Med. 
Research Dept., White Labs. Inc., Kenilworth, 
N.J. 

During the grinding and powdering of a syn- 
thetic resin a peculiar dryness of the mouth and 
nasal mucosa was encountered. Workers in the 
same room also experienced coughing and sneezing. 
Air samples collected at various distances from 
the grinding machine contained microscopic resin 
particles. The workers are now using face masks 
Which have prevented the recurrence of these 
symptoms. The experimental inhalation of finely 
divided resin powder was tested in albino rats 
which were exposed to a cloud of the resin in an 
enclosed chamber. One gram of the powder was 
used for each rat and the duration of the exposure 
varied from 15-30 min. The resins were copolymers 
of divinylbenzene and acrylic acid or styrene, and 
varied in degree of cross-linkage and water sorp- 
tion. Carboxymethyl cellulose, agar-agar, plan- 
tago gum and mucin powders were also tested. 
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All of the substances produced immediate sneez- 
ing and other signs of upper respiratory irritation. 
In rats sacrificed soon after exposure, the powders 
were found as far down as the trachea and in the 
stomach. Among the other animals there were no 
deaths, but wheezing and rales developed in some 
of them. The most prominent effects were pro- 
duced by the more loosely cross-linked resins. 
In 7 days all the rats were sacrificed with sodium 
pentobarbital and their respiratory tracts were 
examined grossly and microscopically. In the 
animals which had developed considerable respir- 
atory difficulty during the week after exposure, 
distended resin granules were found to have 
blocked major bronchi with the production of 
mucous plugs, consolidation and atelectasis. Al- 
though no human cases of lower respiratory ob- 
struction due to distended resin have come to the 
author’s attention, it appears that inhalation of 
resins by laboratory and industrial workers may 
be potentially hazardous and can be averted by 
simple precautions. 


1028. Effect of aeration on the cytochrome 
systems and respiratory activities of ‘rest- 
ing’ yeasts. C. H. Cun (introduced by L. 
Peters). Molento Inst., Cambridge, England. 
It was stated previously (Cu1n, C. H. Nature 

165: 926, 1950) that alteration of cytochrome com- 

ponents and respiratory activities could be effected 


by aeration during the resting metabolism of ale 
brewers’ yeast. Further studies showed that aera- 
tion not only induced transformation of cyto- 
chrome components, an increase in respiration 
and a decrease in anaerobic fermentation, but 
also increased the Pasteur effect and catalytic 
activity. Similar changes were also observed in 
both lager yeast and anaerobically cultivated 
bakers’ yeast. The view that this cytochrome 
transformation is responsible for the increase in 
respiration of aerated yeasts is based on the fol- 
lowing: a) the increase in oxygen uptake was in- 
dependent of the nature of substrates; b) the ‘de- 
hydrogenase’ activities, as measured by methylene 
blue reduction, were generally decreased by aera- 
tion; c) the increased respiration of aerated yeasts 
was sensitive towards cyanide and azide, and car- 
bon monoxide in the dark but not under illumina- 
tion; d) the aerated ale yeast showed approxi- 
mately tenfold greater cytochrome oxidase ac- 
tivity than the nonaerated controls. Furthermore, 
this increased cytochrome oxidase activity may 
be attributed to the newly formed cytochrome 
components a and a;, which have been demon- 
strated spectroscopically by the appearance of a 
typical cytochrome band a at 605 my. The rate of 
cytochrome transformation, as affected by en- 
vironmental factors and inhibitors, was further 
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investigated. Results will be discussed in the light 
of present-day concepts of enzymatic adaptation. 


1029. Antabuse-alcohol reaction produced by 
charcoal-alcohol. Wm. C. CLARK* aNnp H. R. 
Hutpiev. Indiana Univ. School of Medicine, 
Indianapolis. 

G. L. Moench reported 1918, 1923, and again in 
1950 (NV. Y.J. Med. 50: 308) that patients who had 
taken animal charcoal for several days exhibited 
an abnormal response to alcohol. This reaction is 
characterized by symptoms resembling those from 
alcohol after antabuse; flushing of face and neck, 
increased pulse rate, edema of lower eyelids, oc- 
casional mild dyspnea, nausea or vomiting, and 
rarely unconsciousness. The symptoms persisted 
about 2 hr. We have repeated, confirmed and ex- 
tended Moench’s observations. Dogs were fed 25 
gm of animal charcoal in their regular daily diet 
for 3 wk. At this time a dose of alcobol (1 gm/kg) 
caused an increase of blood acetaldehyde from a 
control value of 0.001 to 0.550 mg %. This dose 
does not increase blood acetaldehyde in normal 
dogs. The same findings were observed in control 
dogs pretreated with antabuse. Two men received 
9 gm of animal charcoal daily for 1 wk and then 
a dose of alcohol corresponding to 1 oz of whiskey 
per 150 lb. Symptoms were produced as described 
by Moench, but without the vomiting or uncon- 
sciousness. The symptoms and increased blood 
acetaldehyde were like those seen in a patient 
pretreated with antabuse. The severity closely 
followed blood acetaldehyde concentration. Ac- 
tivated charcoal, amphogel, bentonite, kaolin and 
silica gel were fed to dogs in the same dose as 
animal charcoal. These adsorbents were inactive 
except for activated charcoal and bentonite which 
exhibited doubtful activity. (Supported in part 
by a grant from the Committee on Problems of 
Alcohol, Natl. Research Council.) 


1030. Radon inhalation studies in rats. 8. H. 
Coun, R. K. Skow anv J. K. Gone (introduced 
by H. R. Brerman). U. S. Naval Radiological 
Defense Lab., San Francisco, Calif. 

In the course of the operations of mining and 
processing uranium ore, a potential hazard is 
present for the participating personnel due to the 
presence in the atmosphere of radon and its decay 
products. Past evaluations of this radiation hazard 
to the respiratory tract have not taken into ac- 
count the radiation dose received from the in- 
halation of radon decay daughters in the atmos- 
phere in equilibrium with the radon. The object 
of this present study was to obtain, by means of 
controlled animal studies, a comparison between 
the radiation dose delivered to the respiratory 
system following the inhalation of radon plus its 
daughters at equilibrium and that following the 
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inhalation of the same atmosphere from which the 
decay products were filtered. In addition, the 
differential distribution of activity in various 
portions of the respiratory tract following radon 
inhalation was determined. It was found in cal- 
culating the relative radiation dose to the lungs 
of animals exposed to a radon atmosphere, that 
the decay products of radon which are also present 
in this atmosphere, must be considered to be of 
primary importance. The radiation dose to the 
respiratory tract from the inhaled radon is insig- 
nificant as compared to the radiation dose from 
the dust containing the decay products Rad, 
RaB, RaC and RaC’, which is accumulated in 
the lungs. There is an unequal distribution of 
radon fission products within the lung, apparently 
as a function of the size of the dust particle upon 
which the daughter products are deposited. Fol- 
lowing inhalation of a radon-and-daughter equi- 
librium atmosphere, only a small amount of the 
total activity in the respiratory system was found 
in the trachea and large bronchi. Most of the ac- 
tivity was found in the remainder of the lung. 


1031. Decaborane poisoning and its possible 
therapy. Versa V. Cote, Davin L. H1L1* anp 
Aitt H. Orkemus.* Pharmacology Branch, Chem- 
tcal Corps Med. Labs., Army Chemical Center, Md. 
Mice were used as experimental animals. The 

study of the therapy was complicated by the rela- 
tive insolubility of the material in water. The use 
of alcoholic solutions of decarborane obliterated 
the hypersensitivity so characteristic of decabo- 
rane poisoning. The use of a suspension led to 
more irregular results and the gelatin suspension 
offered the possibility of introducing some thera- 
peutic agents. The fact that some materials from 
the glycolysis cycle proved useful in the treat- 
ment of hydrazine poisoning and the fact that 
decaborane was an even more potent inhibitor of 
glycolysis formed a basis for the study of possible 
therapy. Various products of carbohydrate metab- 
olism and some amino acids were given to mice 
poisoned with decaborane. Glucose appeared to 
increase the toxicity of decaborane to mice, con- 
firming work done on other species in this labora- 
tory. Without any consistent effect were: methio- 
nine and the sodium salts of malic, succinic, fu- 
maric, lactic and pyruvic acids. Levulose, and 
sodium glutamate exerted a favorable effect on 
decaborane poisoning in mice. As yet no satis- 
factory therapeutic agent has been found but this 
line of investigation is being followed to give cies 
to more effective agents 


1032. Thyroxine-like and antithyroxine activ- 
ities of substances related to thyroxine. 
Kennetu I. Co.viLie (introduced by Des 
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moND D. BonnycastTLE). Pharmacology Dept., 

Yale School of Medicine, New Haven, Conn. 

The thyroxine-like activity of the following 
compounds (u-diiodothyronine, p,L-3’,5’-diiodo- 
thyronine, triiodothyronine, tetrachlorthyronine 
and potassium iodide) was investigated, utilizing 
as an end point the loss in weight of the thyroid 
gland in thiouracil-treated rats. L-Thyroxine 
served as a standard. Similarly, the antithyroxine 
activity of n-2,5-dihydroxy pyridinium acetate, 
cholesterol, 4-benzyloxy-3,5-diiodobenzoic acid, 
buty!-3,5-diiodo-4-hydroxybenzoate and 2,4,6- 
triiodophenoxyacetic acid was investigated. The 
end point here was the inhibition of the weight 
loss of the thyroid gland induced by a standard 
dose of L-thyroxine in thiouracil-treated rats. All 
drugs, including the standard, were administered 
on a weight basis and those deemed more impor- 
tant were given at several dosage levels. Of the 
thyroxine-like compounds, triiodothyronine pos- 
sessed a significantly greater activity than thyrox- 
ine, the others exhibiting a lesser degree of ac- 
tion. In the case of the antithyroxine materials, 
only 2,4,6-triiodophenoxyacetic acid was found 
to cause an inhibition of thyroxine activity. All 
others tested in the manner described were with- 
out effect. 


1033. Action of salicylates and related com- 
pounds on carbohydrate metabolism and 
on adrenal ascorbic acid and cholesterol 
concentrations. GuiorrA M. Comutapa,* 
PieRRE-EM. Cari6* AND Paut K. Smitn. Dept. 
of Pharmacology, The George Washington Univ. 
School of Medicine, Washington, D. C. 

Several investigators have reported that sali- 
cylates and related compounds deplete the as- 
corbic acid of the adrenals of rats. The present 
study was undertaken to elucidate further possible 
endocrinological mechanisms of the action of this 
group of drugs. Intact rats were given intraperi- 
toneal injections of drugs in doses of 4 mm/kg 
body weight to determine the effect on adrenal 
ascorbic acid and cholesterol concentration. As- 
pirin and sodium salicylate produced a pronounced 
decrease in adrenal ascorbate but gentisate, sali- 
cylamide, m-hydroxybenzoate, pyrocatechuate, 
beta- and gamma-recorcylate also produced mod- 
derate decreases. None of the compounds affected 
adrenal cholesterol concentration. The problem 
was extended to include effects on carbohydrate 
metabolism. Intact rats were fasted overnight. 
The next morning, intraperitoneal injections of 
40%, glucose solution were followed 2 hr later by 
injections of the various drugs. Cortisone was 
also studied for comparison. Blood sugar, muscle 
and liver glycogen were measured. Aspirin and 
sodium salicylate produced a marked diminution 
in liver glycogen while the other compounds pro- 
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duced a much smaller or negligible effect. None of 
the compounds produced significant effects on 
blood sugar or muscle glycogen. The effect of 
sodium salicylate on liver glycogen was not abol- 
ished by hypophysectomy; in fact, in these ani- 
mals salicylate produced a significant decrease in 
blood sugar and muscle glycogen. 


1034. Potentiation of certain analgesic drugs 
by 8-diethylaminoethyldiphenylpropylace- 
tate hydrochloride (SKF no. 525-A). 
LEONARD CooKk,* GERALDINE J. Navis,* JOHN 
J. Toner* AND Epwin J. FEe.uows. Research 
and Develop. Div., Smith, Kline & French Labs., 
Philadelphia, Pa. 
B-Diethylaminoethyldiphenylpropylacetate hy- 

drochloride) SKF no. 525-A) was found to poten- 
tiate several analgesic drugs in rats. A modified 
D’Amour-Smith testing apparatus was utilized in 
these studies, and the presence of analgesia was 
based on the quantal results of pain threshold 
levels. It was found that SKF no. 525-A alone 
produced neither analgesia nor depression in the 
doses used. SKF no. 525-A significantly enhanced 
the intensity and prolonged the duration of 
analgesia after intraperitoneally administered 
methadone hydrochloride, morphine sulfate, me- 
peridine hydrochloride, or codeine phosphate in 
rats. The ADso of intraperitoneal morphine sul- 
fate in rats was 4.64 + 1.3 mg/kg. Pretreatment 
of rats with SKF no. 525-A resulted in a 4.6-fold 
increase in potency since the ADj5o of the combina- 
tion was 1.01 + 0.02 mg/kg. The two dose response 
curves were parallel. A comparison of the LD5s 
of morphine sulfate and meperidine hydrochloride 
each given alone and in combination with SKF no. 
525-A, revealed that the potentiating agent did 
not increase the toxicity of these analgesics. 
Daily administration of morphine sulfate to a 
group of rats resulted in the development of toler- 
ance. The administration of a single dose of SKF 
no. 525-A to these animals resulted in a marked 
increase in analgesia. Certain implications of these 
findings will be discussed. 


1035. Inhibitory action of £8-diethylamino- 
ethyl diphenyl propylacetate HCl (SKF 525A) 
on metabolism of barbiturates and alkyl- 
amines in liver slices and homogenates. 
Jack R. Cooper* aNnp BERNARD B. Bropie. 
Lab. of Chemical Pharmacology, Natl. Heart Inst., 
Natl. Insts. of Health, Bethesda, Md. 

The observation that SKF 525A, a relatively 
nontoxic compound, inhibits the biotransforma- 
tion in vivo of a number of drugs led to an investi- 
gation of its influence in tissue slices and homo- 
genates. The metabolic transformation of hexo- 
barbital, pentobarbital and secobarbital by liver 
slices of rat, guinea pig and rabbit was inhibited 





314 


by SKF 525A at 2 X 10‘ m. Similarly, the com- 
pound inhibited the dealkylation of the alkyl- 
amines, meperidine, aminopyrine and the diethyl 
analogue of aminopyrine. It may be inferred from 
these studies that SKF 525A inhibits the side- 
chain oxidation of certain barbiturates and the 
dealkylation of certain amines. Evidence will be 
presented to indicate that pentobarbital and 
aminopyrine are metabolized by different bio- 
chemical mechanisms but that there may be a com- 
mon link in the two reactions. The metabolic 
transformation of both pentobarbital and amino- 
pyrine was found to be inhibited by SKF 525A at 
2 X 10‘ Mm in a fortified supernate of liver homo- 
genate. Further purification of the enzyme systems 
involved should assist in elucidating the mecha- 
nism of SKF 525A inhibition. Diphenylpropyl- 
acetic acid and diethylaminoethanol, the hydro- 
lytic products of SKF 525A, were tested for in- 
hibitory activity. The alcohol was without effect 
but the acid was as effective as SKF 525A. The 
inhibitory actions of SKF 525A and its correspond- 
ing acid on the oxidation of octanoic acid and tri- 
carboxylic acid cycle intermediates in liver mito- 
chondrial preparations will be discussed. 


1036. Intracellular distribution of histamine. 
J. H. Copennaver, Jr.,* Mary E. NaGier* 
AND ANDREs Gotu. Dept. of Pharmacology, South- 
western Med. School, Univ. of Texas, Dallas. 

As a preliminary to studies of histamine me- 
tabolism, the intracellular distribution of hist- 
amine was determined in homogenates of dog 
liver. The tissue was homogenized in 0.25 m 
sucrose and fractionated according to the Hoge- 
boom and Schneider procedure. Histamine was 
determined by the spectrophotometric dinitro- 
fluorobenzene method of Graham et al. (Federa- 
tion Proc. 11: 350, 1952 and personal communica- 
tion). Histamine content of the whole homogenate 
averaged 46 ug/gm fresh weight and was distrib- 
uted as follows: nuclei, 15%; mitochondria, 52%; 
microsomes, 13%; supernatant, 17%. In terms of 
gamma of histamine per milligram of nitrogen, 
the distribution was: homogenate, 1.60; nuclei, 
1.28; mitochondria, 8.25; microsomes, 1.08 and 
supernatant, 0.66. In all experiments histamine 
was concentrated predominantly in the mito- 
chondrial fraction. 


1037. Erythromycin therapy in acute gonor- 
rhea: untoward intestinal effects. NORMAN 
A. Davip, WARREN 8. WELBORN* AND DONALD 
T.Smitu.* Dept. of Pharmacology, Univ. of Ore- 
gon Med. School, Portland. (Read by title) 
Erythromycin possesses a wide spectrum of 

antibiotic activity in low concentration, is rapidly 

absorbed and passes readily into the CSF on oral 
administration, has low toxicity and so far has 
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not caused sensitization. Pharmacologically, intra- 
venous injection in anesthetized dogs causes spasm 
of the small intestine followed by increasing tone 
and augmented peristaltic movements (HENpER- 
son et al. J. Pharmacol. & Exper. Therap. 106: 
Dec., 1952). Early clinical trial in man indicates 
that oral doses from 100 to 500 mg. given every 
6 hr have been well tolerated without intestinal 
disturbances but that higher doses of 750 mg, or 
more, may provoke nausea and vomiting. We have 
administered capsules or tablets of Ilotycin®) 
(erythromycin-Lilly) to 40 male patients diag- 
nosed at a public health clinic as cases of acute 
gonorrheal urethritis. When 0.2 gm. was given 
orally 4 or 5 times a day for 2.5 days (total 1.8 to 
2.2 gm) to 7 patients, only one was symptomati- 
cally and bacteriologically cured. At this dosage, 
1 patient noted 3 loose bowel movements on the 
2nd day of treatment. With doses of 0.3 gm given 
by the same schedule (total 3.0-3.6 gm) to 22 pa- 
tients, 12 were cured. Nine complained of diarrhea 
consisting of 3 to 4 watery stools accompanied by 
mild cramps occurring for 1 or 2 days during treat- 
ment. When 0.4 gm, in either capsule or tablet form, 
was given 4 or 5 times daily for 2.5 days, 10 of 11 
patients were cured. Five complained of moder- 
ately severe diarrhea with abdominal cramping, 
tenesmus and anorexia, 2 of nausea and anorexia 
and 3 others noted 3 to 4 loose bowel movements 
while being treated. Use of the tablets did not 
lessen the incidence of intestinal disturbances. 
While the increased intestinal activity seen fol- 
lowing the use of erythromycin may be attributed 
to its pharmacologic action, other factors may 
explain the high incidence observed in our pa- 
tients. Most of them were young, not systemically 
ill nor otherwise incapacitated, and who worked, 
ate and drank as usual. The routine use of eryth- 
romycin for the treatment of acute gonorrhea 
appears impracticable. 


1038. Colorimetric method for estimation of 
dieldrin. BERNARD Davipow* Anp E. P. Lave. 
Div. of Pharmacology, Food and Drug Admin., 
Federal Security Agency, Washington, D. C 
Studies of the intermediary metabolism of the 

chlorinated insecticide, dieldrin, hexachioro- 

epoxy-octahydro-dimethanonaphthalene, have 
been hampered by the absence of a sensitive col- 
orimetric method for its estimation. In an eiiort 
to devise such a method advantage was taken of 
the knowledge that dieldrin could be reacted with 
anhydrous hydrogen bromide in dioxane at 10m 
temperature for 2 hr to form the bromohy:irin. 

Subsequently a ketone is formed by oxidizing the 

bromohydrin with a solution of chromic oxid:: in 

glacial acetic acid for 30 min at room temperatire. 

The ketone may then be converted to the 2,4 

dinitrophenylhydrazone (DNPH) by heating the 
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ketone with an anhydrous methanolic HCl solu- 
tion of 2,4-dinitrophenylhydrazine. The reaction 
mixture is made alkaline with aqueous alkali and 
the DNPH is separated from the excess reagent 
by extraction with ethylene dichloride. The ethy- 
lene dichloride solution of DNPH is then made 
alkaline with alcoholic alkali and the resultant 
colored product is measured at wave-length 440 
my. The intensity of the color produced is such 
that 1.5 wg of dieldrin can readily be determined. 
The reaction is, however, sensitive to the presence 
of foreign materials so that an effective purifica- 
tion procedure is necessary to provide reliable 
results. ~ 


1039. Sex variation in hydrolysis rate of pro- 
caine in human plasma. Davip L. Davis,* 
Jose M. BorreGco-Hinososa* AND FRANCIS F. 
FotpEs. Dept. of Anesthesiology, Mercy Hosp., 
and Section on Anesthesiology, Dept. of Surgery, 
Univ. of Pittsburgh, Pittsburgh, Pa. 

Levine, M. G. and R. E. Hoyt (Proc. Soc. Exper. 
Biol. & Med. 70: 50, 1949) using acetylcholine as 
substrate found in 146 normal individuals that the 
plasma cholinesterase activity of males was some- 
what greater than that of females. Callaway, S., 
etal. (Brit. M. J. 2: 812, 1951) also using acetyl- 
choline substrate found no sex variation in the 
plasma cholinesterase activity. Preliminary to the 
investigation of changes in the plasma cholin- 
esterase activity in various pathological condi- 
tions and under the influence of various anesthetic 
agents, the plasma cholinesterase activity of 30 
normal males and 29 females between the ages of 
18-41 was measured by the enzymatic hydrolysis 
of procaine. The hydrolysis studies were done as 
reported previously, (J. Pharmacol. & Exper. 
Therap. 105: 253, 1952). The plasma cholinesterase 
activity was expressed as the percentage of the 
100 ug procaine hydrolyzed by 0.8 ml of plasma at 
37°C in 10 min. The mean and the standard de- 
viation of the mean of the plasma cholinesterase 
activity of 30 males was 57.9 + 1.5 and that of 29 
females 44.5 + 1.5. The statistical significance in 
the difference of these values was indicated by a 
t value of 63.2. The findings presented indicate 
that with procaine substrate, a statistically sig- 
nificant sex variation of the plasma cholinesterase 
activity can be demonstrated. 


1040. Inhibition of ,glucose uptake and of 
respiration of rat diaphragm, by mercury. 
D. J. Demis (introduced by A. ROTHSTEIN). 
Liv. of Pharmacology, Dept. of Radiation Biology, 
Univ. of Rochester School of Medicine and Den- 
tistry, Rochester, N. Y. 

In excised rat diaphragm, a qualitative differ- 
enc: exists between the inhibitory effects of mer- 
cur’ on oxygen consumption and on glucose 
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utilization. Respiration is hardly affected by 
5 X 10 m mercuric chloride in 30 min but shows 
about 20% inhibition after 1 hr and 90% inhibition 
at the end of 3 hr. In contrast, essentially 100% 
inhibition of aerobic glucose uptake is produced 
by the same concentration of mercury within the 
first 15 min. A correlation has been made between 
the inhibition of respiration and the presence of 
mercury in the interior of the muscle cell, using a 
histochemical technique. With the same tech- 
nique, no demonstration of mercury inside the cells 
could be made after 15 min exposure when maxi- 
mal inhibition of glucose uptake prevails. It is 
suggested that the mercury-sensitive reactions 
involved in glucose uptake are located peripher- 
ally where they can be rapidly inactivated by 
mercury. On the other hand, the mercury-sensi- 
tive reactions in respiration are located in the 
interior of the cells, with the marked time lag in 
the inhibition of respiration associated with the 
slow inward diffusion of mercury. 


1041. Determination of in vitro disappearance 
of added morphine effected by minced tis- 
sues of morphine-tolerant rats during with- 
drawal. G. A. DenEAu,* L. A. Woops anp 
M. H. Seevers. Dept. of Pharmacology, Univ. 
of Michigan, Ann Arbor. 

Groups of male and female Sprague-Dawley 
rats, weighing 125-150 gm, were given initial daily 
subcutaneous injections of 20 mg/kg of morphine 
sulphate. The daily dose was gradually increased 
to 200 mg/kg in 8 wk and maintained at that dose 
for 1-3 wk. The animals were killed by decapita- 
tion and brain, skeletal muscle, kidney and liver 
removed immediately and chilled. The tissues 
were then minced and 400 mg of each tissue were 
mixed with 5 ml. Krebs-Henseleit solution (with 
bicarbonate) and incubated in a Dubnoff shaker 
at 37.5°C. in an atmosphere of 5% carbon dioxide 
and 95% oxygen. Each incubation experiment 
included morphine controls (without tissue), tis- 
sue controls (for residual morphine), as well as 
tissue with 250 ug of added morphine. Occasionally 
heat-inactivated tissue-morphine controls were 
included. The morphine was estimated using a 
modification of the procedure described by Cochin 


‘et al, (J. Pharmacol. & Exper. Therap. 106: 377, 


1952). Because it had been observed that the abil- 
ity of liver mince (from nontolerant rats) in effect- 
ing disappearance of morphine was increased and 
made more uniform by the addition of glucose, 
0.028 m glucose was incorporated in the incubating 
medium for the tissues of the tolerant rats. At 
24- and 48-hr withdrawal; a significant residue of 
free morphine exists, especially in liver and kid- 
ney; the capacity of liver to alter added morphine 
is reduced markedly in comparison with the non- 
tolerant state. 
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1042. Distribution of nitrogen assimilated by 
Pseudomonas aeruginosa. WM. E. De TurK 
(introduced by FREDERICK BERNHEIM). Dept. 
of Physiology and Pharmacology, Duke Univ. 
School of Medicine, Durham, N. C. 

It has been shown that washed cells of a strain 
of Pseudomonas aeruginosa suspended in phosphate 
buffer assimilate N from (NH,).SO, during the 
course of oxidation of substrates of the Krebs 
tricarboxylic acid cycle (BERNHEIM AND De Turk, 
J. Pharmacol. & Exper. Therap. 103: 107, 1951). 
During the N assimilation the rate of oxidation 
is markedly increased. In the absence of substrate 
no assimilation occurs. In the present experiments 
oxidation of 6 mg. of succinic acid was associated 
with the assimilation of approximately 200 ug of 
NH:;-N. When the cells were lysed in dilute KOH 
and total N estimated after treatment with 10% 
trichloroacetic acid, 43-58% of the assimilated N 
appeared in the precipitate; the remainder ap- 
peared in the supernate. Nitrogen assimilation is 
inhibited by the following antibiotics: 50 ug/cc 
streptomycin SO,, 54%; 5 ug/ce chloramphenicol, 
68%; 1 ug/eec aureomycin-HCl, 82%; and 1 yug/ce 
terramycin-HCl, 84%. With these concentrations 
there was no increase in the N of the trichloro- 
acetic acid precipitable fraction. It is believed 
that a portion of the N assimilated may be uti- 
lized for protein synthesis and that this utiliza- 
tion is more susceptible to the action of these anti- 
biotics than is the assimilation mechanism. Studies 
are in progress to identify the nitrogenous com- 
pounds which are formed. 


1043. P*? uptake by the rat liver desoxyribose- 
nucleic acid (DNA) in alloxan diabetic rats. 
H. F. DrermMerer* anp A. D. Bass. Dept. of 
Pharmacology, State Univ. of New York College 
of Medicine, Syracuse, and Dept. of Pharmacology, 
College of Medicine, Vanderbilt Univ., Nashville, 
Tenn. 

Previous reports from our laboratory (D1ER- 
MIER et al. P. S. E. M. B. 77: 769, 1951) have 
shown that the DNA/liver cell nucleus is increased 
following alloxan administration to the rat. This 
was later shown to be a direct effect of the alloxan 
and not an effect of the diabetic state produced 
by the atloxan (Bass et al. J. Pharmacol. & Exper. 
Therap., in press). To gain information as to the 
possible mechanisms by which alloxan produced 
the increase in DNA/nucleus, P* uptake was stud- 
ied in alloxan treated rats. The P® was admin- 
istered s.c. on the 4th day following the alloxan 
injection. Six hours after the P® injection the 
animals were sacrificed. Liver cell nuclei were 
isolated by the method of Dounce (Ann. New 
York Acad. Sc. 50: 928, 1950) and the DNA was 
then isolated by the method of Barnum e¢ al. 
(Arch. Biochem. 25: 376, 1950). Standard counting 


FEDERATION PROCEEDINGS 


Volume 12 


procedures were used and counts were made to 
within 10% error. It was found that in alloxan 
diabetic rats the Sp. Act. of the liver DNA was 
50% that of the control liver DNA. Plasma §p. 
Act. was the same in the control and experimental 
rats. The probable significance of the results will 
be discussed. 


1044. Renal tubular transport of p-amino- 
hippurate as affected by malonate and anti- 
mycin A. ABEL M. DoMINGUEz* AND F. E, 
SHIpEMAN. Dept. of Pharmacology and Tozicol- 
ogy, Univ. of Wisconsin Med. School, Madison. 
Busch and Potter (J. Biol. Chem. 198: 71, 1952) 

and Reif and Potter (Cancer Res., in press) have 

shown that both malonate and antimycin A are 
capable of inhibiting the in vivo metabolism of 
succinate by the rat kidney. Demonstration of 
impaired transport of p-aminohippurate (PAH) 
by slices of renal cortex obtained from animals 
which have received either of the above compounds 
would lend support to the hypothesis (Suipeman 

AND RENE, Am. J. Physiol. 166: 104, 1951) that 

electron transport in the Krebs cycle is involved 

in the PAH tubular excretory mechanism. Female, 
albino rats (150-200 gm) were anesthetized with 
pentobarbital and the right kidney was removed. 

The ability of cortical slices from this kidney to 

accumulate PAH was determined by the method 

of Cross and Taggart (Am. J. Physiol. 161: 181, 

1950). Sodium malonate or antimycin A was ad- 

ministered to the operated animals and after a 

period of time the left kidney was removed and 

the ability of ¢ortical slices of this kidney to ac- 
cumulate PAH was determined. Malonate admin- 
istered subcutaneously (1.87 gm/kg) or intra- 

venously (1.0 gm/kg) resulted in 60% and 80% 

inhibition of PAH transport, respectively. Maxi- 

mum inhibition produced by malonate given intra- 
venously occurred after 1 hr. This inhibition was 
not demonstrable 2 to 2'4 hr after the administra- 
tion of malonate, indicating its reversible char- 

acter. At doses between 0.75 and 1.0 gm/kg, a 

linear relationship was found to exist between the 

degree of inhibition of PAH accumulation and dose 
of malonate. Antimycin A, like malonate, was 
capable of markedly inhibiting PAH transport in 

renal cortical slices prepared from animals 40 

min after an intraperitoneal dose of 3 mg/kg, oF 

15 min after an intravenous dose of 1 mg/ke. 


1045. Effects of central nervous system stimu- 
lants on X-ray lethality. JoHN DOoULL* AND 
Kennetn P. DuBois. USAF Radiation Lab. 
and Dept. of Pharmacology, Univ. of Chicago, 
Chicago, Ill. 

An investigation was conducted to ascertain 
whether central nervous system stimulants alter 
susceptibility of mammals to the acute toxic 
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efects of ionizing radiations. Medullary, cortical 
and spinal stimulants were studied. Amounts ap- 
proaching the maximum tolerated dose and smaller 
quantities of the drugs were given either before 
or immediately after exposure to x-ray. The 
administration of amphetamine sulfate (20 
mg/kg), ephedrine sulfate (0.25 mg/kg), caffeine 
citrate (200 mg/kg), nikethamide (125 mg/kg) or 
strychnine sulfate (2 mg/kg) to rats caused a slight 
decrease in the survival time and accelerated the 
weight loss following exposures to 600 r and 800 
r. The administration of picrotoxin (6 mg/kg) or 
metrazol (30 mg/kg) increased the survival time 
by 1-4 weeks and effected a 40% less weight loss 
than was observed in irradiated rats receiving no 
stimulants. In order to determine if higher doses 
of these stimulants would offer greater protection 
rats were given picrotoxin (18 mg/kg) or metrazol 
(45 mg/kg) with 30 mg/kg of sodium pentobarbital 
being given 30 min prior to the administration of 
the stimulants to prevent drug toxicity. Animals 
irradiated after receiving the barbiturate plus 
metrazol or picrotoxin failed to exhibit marked 
convulsions and the protective effects of the stimu- 
lants against x-ray was largely eliminated. Thus 
the physiological activity of these drugs rather 
than the absolute quantities administered deter- 
mines their protective capacity. 


1046. Effect of soy sterols on cholesterol 
atherosclerosis in rabbits. RoBERT H. DREIs- 
BACH, BEVERLY Brown,* Rospertr B. Myers* 
AND Winpsor C. Curtine. Dept. of Pharmacol- 
ogy and Therapeutics, Stanford Univ. School of 
Medicine, San Francisco, Calif. 

Peterson has reported (Proc. Soc. E. B. M. 78: 
143) that administration of soybean sterols fed 
with cholesterol will prevent the rise of plasma 
and liver cholesterol which occur when cholesterol 
alone is fed to chicks. Since feeding cholesterol 
to rabbits will produce aortic atherosclerosis in 
addition to a rise in plasma cholesterol, we deter- 
mined the effect of adding soybean sterols on the 
frequency and severity of aortic atherosclerosis 
as well as on serial plasma cholesterol levels. 
Groups of 9 rabbits each were fed either a diet 
(Ground Purina rabbit checkers) containing 1% 
cholesterol, and 4% cottonseed oil, or 1% choles- 
terol, 1% soybean sterols and 4% cottonseed oil. 
These diets were fed for 3 mon. Plasma cholesterol 
levels were determined (Bloor method) on alter- 
nate halves of each group every 2 wk. There were 
ho statistically significant differences in the 
plasma cholesterol levels between the two groups 
of rabbits at any time during the experiment. Ini- 
tial and final plasma cholesterol levels averaged 
43 and 1144 mg % for rabbits fed on the cholesterol- 
Soy sterol diet, while the average initial and final 
cholesterol levels of rabbits fed on the cholesterol 
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diet were 59 and 1243 mg %. The rabbits were 
killed at the end of 3 mon, and the aortas were 
examined. Similar changes were present in the 
aortas of both groups. Therefore soy sterols did 
not prevent the hypercholesteremia or athero- 
sclerosis produced in rabbits by the feeding of 
cholesterol. 


1047. Rebound effects in cat’s intestine. N. B. 
DreYER. Dept. of Pharmacology, Woman’s Med. 
College of Pennsylvania, Philadelphia. 

The rebound or supernormal phase in cat in- 
testine after epinephrine and other sympathomi- 
metic amines was investigated. As motility re- 
appeared but before the supernormal phase set 
in, peripheral vagus stimulation or acetylcholine 
intravenously gave bigger responses than before 
epinephrine. In excised intestine acetylcholine 
gave similar effects. As the hydroxyl groups in 
various sympathomimetic amines were eliminated 
the rebound effect diminished and was least with 
compounds like amphetamine. Paralysing of in- 
testinal autonomic ganglia with hexamethonium 
(5-10 mg/kg) in most cases abolished the super- 
normal phase; in a few cases slight rebound was 
seen probably because of incomplete ganglionic 
paralysis although vagal stimulation had no effect 
on the heart or intestine. Vagal stimulation or 
acetylcholine injection during complete epineph- 
rine inhibition generally gave a small response or 
none. Intestine kept at 0-4°C. at 24 hours showed 
a smaller rebound effect compared with responses 
immediately after excision. At 96 hours when 
ganglion cells had degenerated, epinephrine in- 
jection was not followed by a rebound. Papaverine 
which lowered tonus and diminished motility did 
not produce a rebound. Inhalation of 5% COs: 
in 95% O2 which stimulates hypothalamic sym- 
pathetic centers, diminished vagal and acetyl- 
choline responses. After withdrawal of CO» a re- 
bound effect was obtained. Vagal stimulation, 
acetylcholine injection gave increased responses. 
Calcium salts cause complete inhibition of move- 
ments followed by a rebound; magnesium salts 
did not. Small amounts of hexamethonium in 
excised intestine increased the motor responses 
to acetylcholine. Apparently the rebound phenom- 
enon is associated with increased excitability 
of intestinal ganglion cells following epinephrine 
and related compounds. 


1048. Effect of fluoride on potassium transfer 
in human erythrocytes in vitro. By ROBERT 
E. Eckert (introduced by GrorGE Sayers). 
Dept. of Medicine, Western Reserve Univ. School 
of Medicine, Western Reserve Univ. School of 
Medicine, Cleveland, Ohio. 

Human erythrocytes washed in an isotonic saline 
phosphate buffer containing glucose and then 
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incubated aerobically at 38° exchange about 2 
uM K/hr/ml packed cells as measured by K* 
disappearance from the medium. This is independ - 
ent of extracellular (ECF) K_ concentration. 
Substitution of 0.025 m fluoride for an equivalent 
amount of chloride at the start of incubation has 
the following effects observable in the half hour 
interval between 1 and 1.5 hours after fluoride 
addition: a) the outgo of K from the cells is ac- 
celerated to 12-24 um/hr and is independent of the 
ECF K concentration. b) uptake is normal at low 
ECF K concentrations but is a direct function 
of ECF K concentration up to 0.07 m K, where 
uptake is 12-20 um K/hr. This acceleration of K 
uptake is not an inverse function of ECF Na con- 
centration because it is unaffected by replacing 
most of the ECF Na by mannitol. c) both uptake 
and outgo are almost completely inhibited if the 
temperature is reduced to 0° at any time after 
fluoride addition. d) addition of 0.003 m pyruvate 
to the NaF poisoned cells reduces the values for 
K outgo without affecting the accelerated K up- 
take at high ECF K concentrations. The effect of 
temperature and of ECF K concentration on K 
transfer are evidence that both uptake and outgo 
are dependent upon enzymatic processes in the 
NaF poisoned cell as in the normal cell and that 
NaF has little effect on membrane permeability. 
Since pyruvate diminishes the effect of NaF on 
outgo without altering its effect on uptake, it is 
suggested that NaF affects the two processes by 
separate mechanisms. 


1049. Influence of sodium dehydrocholate 
upon Qo, of tissue slices of starved and fed 
rats. L. L. EISENBRANDT AND L. 8. SCHANKER*. 
Dept. of Pharmacology, School of Pharmacy, Univ. 
of Kansas City, Kansas City, Mo. 

Using standard manometric techniques, liver 
and cerebral cortex slices of 31 fed and 14 fasted 
(overnight) rats were exposed to 0.00047 m sodium 
dehydrocholate. This concentration is equivalent 
to 200 mg/kg which causes marked hydrocholere- 
sis in rats. Substrates were a) a modified Krebs- 
Ringer-phosphate solution containing 0.2% glu- 
cose and b) the same solution without glucose. 
Oxygen uptake of cerebral cortex slices of both fed 
and starved rats in glucose substrate was signifi- 
cantly depressed (P < .01) by 0.00047 m sodium 
dehydrocholate. This depression was not evident 
when the cortex slices of either fed or starved 
rats were in the glucose-free substrate. The same 
concentration of sodium dehydrocholate did not 
depress the Qo, of liver slices in glucose substrate 
of either fed or starved rats. However, in glucose- 
free substrate the oxygen uptake of liver slices of 
fed rats was significantly depressed (P < .01) by 
the drug and a parallel trend was evident in simi- 
larly treated liver slices of starved rats. In sum- 
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mary, cerebral cortex slices in the presence of 
glucose were more sensitive to 0.00047 m sodium 
dehydrocholate than liver slices, thereby verify. 
ing earlier work. Absence of glucose increased the 
sensitivity of liver slices to the drug whereas it 
markedly depressed cerebral cortex slices to the 
degree of possibly masking the drug effects, 
Starvation had no effect upon the response of 
cerebral cortex and liver slices in either substrate 
to 0.00047 m sodium dehydrocholate. 


1050. Comparative effects of tetraethylthiu- 
ram disulfide and diethyldithiocarbamic 
acid on ethanol metabolism. FREpD W. ELLs. 
Dept. of Pharmacology, Univ. of North Carolina 
School of Medicine, Chapel Hill. 

Linderholm and co-workers (1949, 1951) have 
reported that diethyldithiocarbamic acid (DEDC) 
can be found in significant quantities in blood, 
tissues and excreta after the ingestion of tetra- 
ethylthiuram disulfide (TETD). On the basis of 
the theory that the action of TETD could be due, 
in part, to its reduced form, it was of interest to 
investigate the comparative effects of TETD and 
DEDC on ethyl alcohol metabolism. This study 
was made in normal dogs which received, during 
a period of 10 to 15 minutes, an intravenous in- 
jection of 1 gm/kg of ethyl alcohol (10% solution). 
At certain intervals thereafter, ethanol and acet- 
aldehyde blood levels were determined over a 
6-hour period. TETD was given either orally in 
capsules (100-250 mg/kg) for several days prior to 
the experiment, or injected i.v. (15-25 mg/kg), 
finely suspended in a 35% aqueous dilution of 
Tween-80, at the time of the experiment. DEDC 
was injected i.v. (25-100 mg/kg) as the sodium 
salt in 10% aqueous solution just before or after 
the alcohol injection. Most of the animals re- 
sponded to TETD administration with an increase 
in acetaldehyde concentration considerably higher 
than the control value. The maximum effect of an 
i.v. dose did not occur in all animals at the same 
time interval after alcohol was administered. One 
animal failed to show a rise in acetaldehyde con- 
centration following either oral or i.v. TETD. 
DEDC failed in every case to produce an increase 
in the amount of acetaldehyde in the blood and 
in no animal did it alter the rate of alcoho! me- 
tabolism. Under the conditions of these experi- 
ments, it seems apparent that the activity of 
TETD in dogs is not due to the biochemical tr:ns- 
formation of this drug to DEDC. 


1051. Are the effects of epinephrine on car- 
bohydrate metabolism and on mechanical 
activity of muscle independent phenomena’ 

Stpney Exuuis. Dept. of Pharmacology, Ter ple 

Univ. School of Medicine, Philadelphia, Pa. 


The considerable literature on the effects of 
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epinephrine on carbohydrate metabolism and on 
the mechanical responses of various types of 
muscular tissue contains little information on the 
interdependence of the two kinds of response to 
epinephrine. Decreased glycogen stores of skele- 
tal and cardiac muscle is a well-established re- 
sponse to epinephrine. Our data indicate that in- 
creased glycogenolysis is a more general response 
of muscular tissue to epinephrine, since a lowered 
glycogen content of muscular organs of the rat 
was found whether the muscle was ‘stimulated’ 
(skeletal muscle, heart, seminal vesicle) or ‘de- 
pressed’ (intestine, uterus) by epinephrine. The 
concentrations in which several sympathomimetic 
Smines produce the ‘Orbelli Effect’ on phrenic 
nerve-diaphragm preparations from the rat and 
the concentrations which activate glycogenolysis 
of rat’s diaphragm indicate a general parallelism 
in the two effects. Other data suggest an independ- 
ence of the muscular response to epinephrine and 
the glycogenolytic response. A previous publica- 
tion indicated that energy from carbohydrate 
metabolism is not essential for the positive ino- 
tropic action of epinephrine on the frog’s heart. 
Similarly, the contractile effect of epinephrine on 
the rabbit’s uterus appears independent of energy 
derivable from carbohydrate metabolism. It thus 
appears that, although the effects of epinephrine 
on glycogenolysis and on the mechanical responses 
of muscles are parallel phenomena, they seem in- 
dependent at least in so far as the energy derived 
from glycogen metabolism is not indispensable for 
the mechanical responses to epinephrine. (Sup- 
ported by grant H-517 of the National Heart 
Institute of the National Institutes of Health.) 


1052. Pharmacological properties of diethyl- 
aminoethyl - a,a - diphenylpropionate HCl. 
(P-19): a potentiating agent. G. M. Ever- 
Err. Dept. of Pharmacology, Abbott Labs., North 
Chicago, Ill. 

The antispasmodic and potentiating actions of 
P-19 have been under investigation in this labora- 
tory for several years. The LD5o of P-19 in mice 
intraperitoneally is 125 mg/kg. Clonic convulsions, 
depression and respiratory failure appear in that 
order. P-19 is approximately 15% as active as 
atropine against acetylcholine spasm in rabbit 
gut, and 300% more effective than papaverine 
against BaCl, spasm. It has 5% of the mydriatic 
activity of atropine. In Thiry-Vella dogs doses of 
0.5 mg/kg are effective against arecoline induced 
intestinal spasms. The drug has topical and intra- 
dermal local anesthetic properties but is irritat- 
ing. It does not affect the pain threshold of dogs. 
In doses of 100 mg/kg subcutaneously P-19 elimi- 
hates the tonic extensor phase of electroshock 
convulsions in mice. It produces irregular slow 
activity in the EEG of the rabbit and raises thresh- 
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olds. In man the side effects observed are similar 
to those seen with atropine. Of particular interest 
is the finding that P-19 in doses of 10 to 50 mg/kg 
subcutaneously or intraperitoneally potentiates 
or intensifies the activities of certain drugs. It 
prolongs the sleeping time of thiopental and pento- 
barbital two to four times. It also is effective in 
prolonging mephenesin paralysis. Further studies 
of potentiation effects of P-19 on a variety of drugs 
are in progress. Although atropine also has some 
potentiating effects they are generally less than 
shown by P-19. 


1053. Distribution and excretion of radioac- 
tivity in mice following the administration 
of C-labeled atropine. YALEsSKA Everts- 
BuscH* AND E. M. K. Geruina. Dept. of Phar- 
macology, Univ. of Chicago, Chicago, Ill. 
Radioactive atropine randomly labeled with 

C™ was obtained by biosynthesis from Atropa 

belladonna by growing the plants in sealed jars in 

an atmosphere of CO. Eighteen plants so grown 
received varying amounts of radioactivity, de- 
pending on the length of time during which they 
could be maintained in a healthy condition in the 
jars. Before extraction of the alkaloid, those hav- 
ing received approximately the same activities 
were pooled to give six batches, in which the ap- 
proximate activities administered ranged from 

1.2 to 4.1 me. From these, alkaloidal extracts were 

obtained weighing 7.2, 26.2, 41.8, 53.2, 41.0, and 

49.5 mg, and possessing specific activities ranging 

from 80,000 to 280,000 counts per minute per milli- 

gram. The alkaloid was crystallized as the sulfate 

and purified by recrystallization. Melting point, 
ultraviolet absorption spectrum, and polarogra- 
phic determinations were used to characterize 
the alkaloid and to establish the degree of purity. 

Data have been obtained showing the pattern of 

distribution and excretion of radioactivity in 

mice after subcutaneous injection of the labeled 
atropine sulfate. 


1054. Effect of hypophysectomy and growth 
hormone on the p-aminohippurate of rat 
kidney slices. A. Faran, G. GRAHAM* AND 
F. Kopa.* Dept. of Pharmacology, State Univ. of 
New York College of Medicine at Syracuse, Syra- 
cuse. 
p-Aminohippurate (PAH) uptake of kidney 

slices was determined by the method of Cross 

and Taggert (Am. J. Physiol. 161: 181, 1950). 

Renal slices obtained from normal rats showed a 

slice:medium ratio (S:M ratio) for PAH of 9.3 

and 14.2 in the absence and presence of acetate 

as substrate, respectively. Hypophysectomy de- 
pressed the S:M ratio and the oxygen consump- 
tion in the absence and presence of acetate ag 
substrate. The development of this renal defect 
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was apparent about 3 days and became maximal 
about the 10th day following hypophysectomy. 
Growth hormone administration to hypox rats for 
5 days resulted in a normal oxygen consumption 
and ability of these slices to concentrate PAH. 
In vitro addition of growth hormone had no effect 
on the PAH uptake of renal slices obtained from 
normal or hypox rats. The administration of Pitui- 
trin, cortisone, DOCA or ACTH to hypox rats 
had no effect on the PAH uptake of renal slices. 
Pituitary thyroid stimulating hormone given for 
5 days produced a partial recovery of PAH uptake 
which was definitely lower than that produced by 
growth hormone preparations. Several growth hor- 
mone preparations including one prepared by the 
method of Raben et al. (Proc. Soc. Exper. Biol. & 
Med. 80: 83, 1952) were tested and all preparations 
produced a definite recovery of PAH uptake by 
kidney slices obtained from hypox rats. The effects 
of gonadotrophic and melanophore expanding 
principle on PAH uptake of renal slices will be 
reported. 

1055. Assay of thyrotropic hormone using 
I'3! in intact guinea pigs. J. K. W. Fercuson, 
W. Pau.* anp D. M. Youna.* Dept. of Pharma- 
cology and Connaught Med. Research Labs., Univ. 
of Toronto, Ont., Canada. 

Male and female guinea pigs weighing between 
160 and 300 gm were used in the investigation. 
Between 10 and 11 a.m. on the first morning of the 
assay the guinea pigs were injected subcutaneously 
with known quantities of thyrotropic material. 
The thyrotropic preparations were dissolved in 
physiological saline. Twenty-four hours later 0.5 
ec of solution containing about 15 ue of ['*! was 
administered intraperitoneally to each of the pigs 
employed in the test. Twenty-four hours after 
the administration of radioactive iodine each of 
the pigs was lightly anaesthetized by the intra- 
peritoneal administration of Pentothal Sodium 
and then the area over the thyroid gland was 
held over a window in a lead shield encasing the 
tube of a Geiger counter. A record was made of 
the number of counts per minute from this source. 
In order to determine the approximate percentage 
uptake of injected iodine a control reading was 
taken at this time using a vial containing the 
quantity of I'*! injected’ into each guinea pig. 
Wide variations were found in the uptake of I!#! 
by different batches of guinea pigs. Some factors 
governing these variations have been studied. 
The temperature at which the animals were kept 
and the iodine content of their diet are important. 
In our better experiments values of s/b have varied 
from 0.22 to 0.5. At present this method is em- 
ployed because of its simplicity for rough screen- 
ing tests on hormonal preparations. 
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1056. Separation and mode of action of 
thromboplastic cytozyme. SiLvio FIAta (in- 
troduced by F. M. Bercer). Albert Einstein 
Med. Center, Southern Div., Philadelphia, Pa. 
The cytozyme, which is the thermostable com- 

ponent of thromboplastin (J. Bordet, 1912), is 

indispensable for physiological blood coagulation. 

It is present not only in elements specialized for 

blood clotting process (platelets), but occurs ubiq- 

uitarily in subcellular granules of animal tissues 
and in plant cells. The methods of its extraction 
and concentration from acetone dried tissue and 
isolated lyophilized platelets will be described. 

Free cytozyme accompanies phosphatides, being 

insoluble in water and soluble in certain organic 

solvents. MgO however, which removes phospha- 

tides from petroleum ether (Taurog et al. J. 

Biol. Chem. 155: 19, 1944), leaves cytozyme in the 

solution. Under specified conditions cytozyme 

goes into water solution, may be dialyzed and 
precipitated with Ca-ions. While stable to oxida- 
tion and 100° at px 7, it is readily destroyed at 
this temperature at pH 13, or in 5-10 minutes when 
boiled with n/10 HCl. Studies with agglutination 
of platelets have shown that cytozyme is liberated 
from platelets by a plasma factor which like pro- 
thrombin is adsorbed on colloidal Ca3;(PO,)2 and 
apparently is identical with convertin (SCF, spca), 
while tle inactive protein material forms the 
agglutinate. For this reaction Ca-ions are needed. 

The data indicate that convertin plus cytozyme 

reacts with LCF (Ac-Globulin) in presence of 

AHF, this being condition for prothrombin activa- 

tion. The importance of cytozyme as generally 

occurring organic compound for intracellular proc- 
esses will be discussed. 


1057. Hydroxytryptamine blockade by dihy- 
droergotamine in vitro. E. Finci* anv J. H. 
Gappvum. Dept. of Pharmacology, Univ. of Edin- 
burgh, Edinburgh, Scotland. 

Dose-response curves for responses of isolated 
rat uterus, isolated rabbit duodenum and perfused 
rabbit ear vessels to hydroxytryptamine, epineph- 
rine and other agents were determined before 
and at various intervals after exposure to dihy- 
droergotamine, ergotamine, ergonovine, Diben- 
amine and piperoxan at several concentrations 
between 10 and 2.5 X 10-°. Dihydroergotamine 
exerts a highly specific, essentially irreversible 
blockade of hydroxytryptamine- and tryptamine- 
induced contractions of isolated rat uterus; con- 
tractions induced by potassium, oxytocin and 
substance P, as well as inhibition induced by epi- 
nephrine, are not modified by concentrations of 
dihydroergotamine which reduce sensitivity to 
hydroxytryptamine more than 500-fold. Both the 
degree of blockade and the rate at which blockade 
develops are functions of the concentration of the 
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blocking agent. Similar selectivity of blocking 
action is exhibited by ergotamine, but not by 
ergonovine. Dibenamine is relatively less selec- 
tive, and piperoxan appears to be inactive. Quan- 
titative comparison of these blocking agents is 
difficult because most of them exert an excitatory 
effect upon uterine muscle. None of the agents 
tested exhibits selective blockade of hydroxy- 
tryptamine-induced contraction of the rabbit duo- 
denum, in either normal or reduced calcium ion 
medium. All agents except ergonovine selectively 
block both epinephrine- and hydroxytryptamine- 
induced constriction of perfused rabbit ear vessels; 
however, the active ergot alkaloids block hydroxy- 
tryptamine more readily than epinephrine, 
whereas Dibenamine and piperoxan block epi- 
nephrine more effectively than hydroxytrypt- 
amine. This selective blockade of hydroxytrypt- 
amine by the ergot alkaloids offers a convenient 
means of identifying tryptamine congeners in 
blood and tissue extracts in the presence of other 
pharmacologically active substances. (Supported 
in part by the United States Educational Com- 
mission in the United Kingdom.) 


1058. Ganglionic blocking action of methylat- 
ropine and atropine. Lewis D. FINK AND 
PererR CeRVONI (introduced by Trp A. Loomis). 
Dept. of Pharmacology, School of Medicine, Univ. 
of Washington, Seattle. 

Some of the parasympatholytic properties of 
atropine are increased by the methylation of the 
nitrogen to form the quaternary compound 
methylatropine. The ganglionic blocking action 
of methylatropine was investigated since a variety 
of quaternary nitrogen compounds exhibit this 
property. In cats anesthetized with dial and 
urethane, transmission through the superior cer- 
vical sympathetic ganglia was determined by the 
simultaneous electrical stimulation of one pre- 
ganglionic and postganglionic nerve trunk on op- 
posite sides. The nerves were tied or crushed 
caudad to the electrodes. Each nerve was stimu- 
lated with separate Grass stimulators at a fre- 
quency of 10 impulses per sec and of sufficient 
voltage to produce a maximal contraction of the 
respective nictitating membrane. Membrane con- 
g tractions were recorded mechanically. Artifical 
respiration was given during the experiment. 
During continuous stimulation, the control re- 
sponse to various doses of intravenous adminis- 
tered TEA was first determined. Later the re- 
sponse to various doses of either methylatropine 
or atropine was determined during continuous 
stimulation. The 50% decrease in membrane re- 
sponse was estimated graphically. On a weight 
basis, methylatropine was approximately five 
times more effective than TEA in decreasing gan- 
glionic transmission. On a molar basis, this dif- 
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ference was greater. The action of atropine on the 
ganglia was difficult to evaluate because atropine 
unlike TEA and methylatropine showed a de- 
creased response to postganglionic stimulation in 
the doses used. When this postganglionic effect 
was taken into consideration atropine was not as 
effective as TEA as a ganglionic blocking agent. 


1059. Enzymatic hydrolysis and neuromuscu- 
lar activity of succinyl-monocholine iodide. 
Francis F. FotpEs AND FREDERICK J. Tsus1.* 
Dept. of Anesthesia, Mercy Hosp., and Inst. of 
Research, Montefiore Hosp., Pittsburgh, Pa. 

In vitro studies with succinylcholine dichloride 
indicated that the hydrolysis of this compound 
by human plasma cholinesterase stops or slows 
down markedly after one choline molecule had 
been split off. Other investigators (WHITTAKER, 
V. P. anp 8S. WisusenDRA Biochem. J. 49, XLV, 
1951), were unable to demonstrate the presence 
of succinic acid among the enzymatic hydrolysis 
products of succinylcholine. To obtain further 
information on the probable fate of succinyl- 
choline in plasma, the enzymatic hydrolysis of 
the half-ester was observed in Warburg experi- 
ments. Two mg of succinylmonocholine iodide or 
2 mg of succinylcholine dichloride were incubated 
at 37°C. in a mixture of 1.2 ml 0.025 m NaHCO; 
and 0.8 ml of plasma, or heat inactivated plasma. 
In some vessels both substrates were incubated 
together. The incubation was allowed to proceed 
for 120 minutes, and the CO» liberated was meas- 
ured at 10, 20, 30, 45, 60, 75, 90, 105, and 120 min- 
utes. It was found that the enzymatic hydrolysis 
of the half-ester was 6 to 7 times slower than that 
of succinylcholine. The hydrolysis of the half- 
ester in heat inactivated plasma was negligible. 
In experiments (carried out at the Wellcome Re- 
search Lab. in Tuckahoe, N. Y.), on the sciatic 
nerve-gastrocnemius preparation of cats the in- 
travenous injection of 2.0 to 2.5 mg/kg succinyl- 
monocholine iodide produced complete neuro- 
muscular block of about 15 min duration. Repeated 
1 mg/kg doses at 20 min intervals showed marked 
cummulative effect. 


1060. Renal hemodynamics and water and 
electrolyte excretion as affected by hexa- 
methonium and the ambulatory state in 
chronically treated hypertensives. RALPH 
V. Forp,* Joun H. Moyer, CHAR Es L. Spurr* 
AND CarRoLu A. HANDLEY. Depts. of Medicine 
and Pharmacology, Baylor Univ. College of Med- 
icine and the Med. Research Dept. of the Vet. 
Admin. Hosp., Houston, Texas. 

Eleven male patients with hypertension were 
studied by means of discrete renal function tech- 
niques in the supine and ambulatory state before 
and during long term hexamethonium therapy. 
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Glomerular filtration rate was measured by inulin 
clearance. Renal plasma flow was measured by 
para-aminohippurate clearance and tubular ex- 


cretory ability by TmPAH. Water, sodium, and 
potassium excretion rates were also determined. 
The supine studies showed that after the blood 
pressure had been lowered for 1 month, there was 
a decrease in renal vascular resistance with a slight 
increase in RPF, without a reduction in GFR or 
TmPAH. In the untreated patient, ambulation 
produced an increase in renal vascular resistance, 
a decrease in RPF with a decrease in GFR and a 
decrease in the number of functioning nephrons 
(TmPAH). After oral hexamethonium, ambula- 
tion produced even more of a reduction in GFR, 
RPF, and TmPAH. Apparently, the vasoconstric- 
tive effects of ambulation were not blocked by the 
doses of hexamethonium employed. Water and 
sodium excretion were depressed by ambulation 
out of proportion to the changes in renal vascular 
resistance or tubular function in all instances. 
The depression was greatest in the ambulatory 
state after receiving hexamethonium. There was 
no evidence of sodium or of water retention fol- 
lowing oral hexamethonium over a prolonged pe- 
riod of time. 


1061. Chronic barbiturate intoxication. H. F. 
Fraser, H. Ispeti, A. WIKLER AND F. PEscor.* 
NIMH Addiction Research Center, PHS Hosp., 
Lexington, Ky. 

Nineteen male volunteers received 0.8 to 3.8 
gm of secobarbital, pentobarbital or Amytal daily 
for 6 weeks or more. Dosage in each case was the 
maximum compatible with safe, ambulatory man- 
agement. Following abrupt withdrawal, all 19 
patients exhibited weakness, tremors, insomnia 
and electroencephalographic abnormalities; 15 had 
convulsions (1-4); 12 became delirious; 3 escaped 
both convulsions and delirium; 1 had a delirium 
but no seizure; and 4 had seizures but no delirium. 
Seventeen patients recovered without treatment 
within 10-14 days; 2 patients became so exhausted 
during a protracted delirium that reintoxication 
with barbiturates followed by gradual reduction 
was neccessary. In an effort to determine the min- 
imal dosage of barbiturates required to produce 
physical dependence, 4 patients received 0.8 gm, 
8 received 0.6 gm and one 0.4 gm of secobarbital 
daily for 42-120 days. Only mild intoxication was 
observed in patients receiving 0.6 to 0.8 gm daily. 
Following withdrawal, one patient in the 0.8-gm 
group had a seizure. The remaining patients had 
no seizures; delirium did not develop in any of 
these subjects and other symptoms were mild. 
Following withdrawal of secobarbital from 2 sub- 
jects who had received 0.2 gm nightly for a year, 
no significant symptoms were observed, indicat- 
ing that chronic consumption of barbiturates in 
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the customary therapeutic amounts does not pro. 
duce significant physical dependence. 


1062. Effect of sodium thioglycolate on certain 
aspects of carbohydrate metabolism. Mar. 
IAN V. FREEMAN,* J. H. DRaizeE anp P. XK. 
Smitu. Div. of Pharmacology, Food and Drug 
Admin., Federal Security Agency, and George 
Washington Univ. School of Medicine, Washing. 
ton, D. C. 

The observation that rats and rabbits given 
lethal doses of sodium thioglycolate die in hypo. 
glycemic convulsions has been reported previously 
(Federation Proc. 11: 347, 1952). Some of the possi- 
ble causes of this hypoglycemia are being investi- 
gated. The effect of sodium thioglycolate on liver 
and muscle glycogen, on the respiratory quotient, 
and on the symptoms of alloxan diabetes have been 
studied. Glycogen was determined as described 
by Dorfman for mouse liver. Six control mice had 
an average liver glycogen of 0.20 + 0.07 mg/1® 
gm of body weight, while six mice given sodium 
thioglycolate had an average of 0.06 + 0.01 mg/ 
100 gm of body weight. Muscle glycogen analyses 
were done in the same manner on rat gastroc- 
nemius muscle. The average glycogen in control 
animals was 840 + 270 mg/100 gm of tissue, and 
the average in the treated animals was 931 + 29 
mg/100 gm. The average R.Q. determined by 
Haldane’s gravimetric procedure was 0.753 for 11 
control rats and 0.791 for the same animals after 
treatment. The glycosuria, polyuria, polydipsia, 
and polyphagia of alloxan-diabetic rats decreased 
upon administration of sodium thioglycolate. 




























































1063. Respiratory and metabolic responses to 
cyclopropane anesthesia in man. M. J. 
Frumin,* Herman Scuwartz,* Carter Bat 
LINGER,* D. A. Hotapay* anp E. M. PAPPER. 
Dept. of Anesthesiology, Columbia Univ., College 
of Physicians and Surgeons, and the Anesthesia 
Service, Presbyterian Hosp., New York City. 
Cyclopropane was administered to human sub- 

jects by circle absorption technique for 3 hours 

or longer for simple surgical operations. A respira- 
tory acidosis (arterial pCO2 above 50 mm Hg and 
pH below 7.30) occurred regularly even with 
manual assistance to ventilation. It was accom 
panied by a parallel metabolic acidosis (all in 
buffer base of as much as 6.6 m/l). Vigorous as- 
sisted or controlled breathing guided by frejuent 
arterial pH determinations prevented both types 
of acidosis. In an attempt to characterize the 
metabolic acidosis, the concentration o! the 
plasma ions, Na, K and Cl, and the hema‘ocrit 
were determined serially. When 1 liter of 5% dex- 

trose in water was administered intravenously, 4 

decrease in concentration of all ions was observed. 

If no fluids were given, the concentration of Na 
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ysually rose. Changes in K, Cl and hematocrit 
were not significant. From preliminary results it 
is unlikely that increases in whole blood lactic 
acid account for the metabolic acidosis. Serial 
blood volume measurements under the conditions 
of this study showed no significant trend. (Sup- 
ported in part by a grant from the Natl. Tuber- 
culosis Assn.) 


104. Rapid photometric estimation of mor- 
phine. James M. Fusrmoto* anp E. LEONG 
Way. Dept. of Pharmacology and Exptl. Thera- 
peutics, School of Medicine and College of Phar- 
macy, Univ. of California, San Francisco. 
Present methods for determining morphine in 

biologic media are tedious to perform routinely 

because repeated isoelectric extractions with an 
organic solvent and subsequent evaporation of the 
solvent to dryness are necessary. More recent 
photometric technics using phenolic reagents still 
require considerable manipulation to reduce blank 
interference. Modification of extracting conditions 
has enabled us to apply single extraction proce- 
dures for the rapid estimation of free or bound 
morphine in urine. Considerable time-saving is 
accomplished by extracting morphine from a 
highly alkalinized solution with n-butanol. This 
also results in a large, initial reduction of blank 
substances which are normally present with iso- 
electric extractions for morphine. The morphine 
is returned to the aqueous phase by shaking with 
dilute sulfuric acid, converted to the free base and 
extracted with chloroform. It is then reconverted 
to the sulfate and determined photometrically 
with a phenolic reagent. The sensitivity of the 
method utilizing 15 ml of urine is 4 ug/ml of urine. 

Further increases in sensitivity can be obtained 

by employing larger volumes of urine. A single 

determination can be performed in less than 90 

minutes. (Supported, in part, by the John E. 

Cox Fund of the Research Committee of the 

School of Medicine, San Francisco, Calif.) 


1065. Dibenamine as an antagonist of sympa- 
thomimetics, histamine and acetylcholine 
in arterial strips. RoBpert F. Furcueorr. 
Pharmacology Dept., Washington Univ. School of 
Medicine, St. Louis, Mo. 

Spirally cut strips of rabbit aorta contract with 
epinephrine and nor-epinephrine (10-® to 107), 
isopropylarterenol (10 to 10-*), histamine (107% 
to 10) and acetylcholine (10-7 to 10). (Figures 
tepresent concentration ranges for graded con- 
tractions.) To obtain complete inhibition of 
Contraction the following concentrations of Diben- 
amine are usually required in a 20 minute pre- 
treatment of the strips: 10° for the three sympa- 
‘J ‘ttomimetics, 3 X 10 for histamine, and 10-5 for 
tcetylcholine. Various degrees of partial inhibi- 


PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


323 


tion result if duration of pretreatment or concen- 
tration of Dibenamine is reduced. After washing 
out Dibenamine, inhibition is essentially irrever- 
sible over a period of about 2 hours. The presence 
of a high concentration of one of the stimulating 
drugs during pretreatment with Dibenamine par- 
tially protects against the inhibiting effect against 
that drug. Such protection indicates that Di- 
benamine inhibition is the result of an essentially 
irreversible reaction between Dibenamine and 
free receptors for a particular drug, and that the 
presence of a high concentration of the drug mark- 
edly reduces the concentration of free receptors 
available for reaction during the pretreatment. 
Among the sympathomimetics there is cross-over 
protection. However, there is no crossover pro- 
tection between the sympathomimetics and his 
tamine or acetylcholine, or between histamine and 
acetylcholine. These experiments, as well as others 
with such blocking agents as dihydroergotamine, 
tripelennamine and atropine indiate that aortic 
strips have three distinct types contraction re- 
ceptors, which react specifically with sympatho- 
mimetics, histamine, and acetylcholine, respec- 
tively. (A grant from the Life Insurance Med. 
Research Fund supported this study.) 


1066. Blood and tissue distribution studies on 
radiogold colloids in dogs. AARON GaANz (in- 
troduced by R. A. Woopsury). Research Par- 
ticipant, Oak Ridge Inst. of Nuclear Studies and 
Div. of Pharmacology, Univ. of Tennessee, Mem- 
phis. 

When radiogold colloids are injected intra- 
venously into dogs, the radioactivity disappears 
rapidly from the bloodstream. Within a 15 min 
period following injection almost all of the ad- 
ministered colloid is cleared from the bloodstream, 
chiefly by the liver and spleen. Our studies were 
concerned with attempts to alter the tissue dis- 
tribution of these radiocolloids in order to widen 
their range of therapeutic usefulness. The inter- 
actions of the injected colloid with its immediate 
environment, the circulating blood stream, may 
be of importance in determining its ultimate fate 
within the body. To study these interactions, the 
distribution of injected colloid among the red cells, 
white cells and plasma was determined as a func- 
tion of time. Blood plasma was obtained by cen- 
trifugation while the red and white cells were 
quantitatively separated by a bovine albumin 
flotation method. Only the plasma and leucocytes 
exhibited significant radioactivity. The plasma 
peak of radioactivity was found in the first blood 
sample, drawn 3 minutes after injection, while 
the white cell peak was reached in the second sam- 
ple, drawn after 6 minutes, indicating passage of 
colloid particles inte the leucocytes from the 
plasma. The blood clearance and tissue distribu- 
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tion was determined on 14 control dogs in order 
to obtain information on the normal variability 
of these data. Finally, attempts were made to alter 
the control blood and tissue distribution patterns 
using mixing procedures prior to injection. The 
results of these experiments will be discussed. 


1067. Absorption spectrum of a thyroxine- 
copper complex. CHALMERS L. GEMMILL. Dept. 
of Pharmacology, Schcol of Medicine, Univ. of 
Virginia, Charlottesville. 

Indirect evidence has been presented of the 
possibility of a specific thyroxine copper complex 
(C. L. Gemmitu. J. Biol. Chem. 192: 749, 1951; 
Am. J. Physiol. 167: 349, 1951; C. L. GEMMILL AND 
R. L. Piunkxett, Arch. Biochem. 36: 434, 1952). 
More direct evidence has been obtained by de- 
termining the absorption spectrum of this com- 
plex using a Beckman DU spectrophotometer. 
The solutions were prepared by adding varying 
amounts of 0.0006 m thyroxine (sodium salt) in 
0.0001 n NaOH to varying amouuts of 0.0006 m 
cupric acetate in 0.1 m sodium acetate, px 8.0. In 
each solution the total molar concentration of 
thyroxine and cupric acetate was kept constant. 
The solutions were made up to 50 ml with 0.1 m 
sodium acetate as a buffer at a pH 8.0. 100 mm cells 
were used for these dilute solutions. In the visible 
range, cupric acetate showed no absorpticn from 
380 my to 700 my. In the same range thyroxine in 
sodium acetate gave only slight absorption. How- 
ever, as thyroxine and cupric acetate were mixed 
in proportions ranging from one part of thyroxine 
and four of cupric acetate to four of thyroxine and 
one of cupric acetate, a strong band was observed 
with its maximum at 420 my. The height of this 
band increased as the thyroxine concentration 
increased and cupric acetate concentration de- 
creased, the maximum being obtained when the 
ratio was three parts thyroxine to two of cupric 
acetate. A similar band in this position was not 
observed with cobaltous acetate and thyroxine 
or with cupric acetate and diiodotyrosine. In the 
ultraviolet range, the absorption band of 
thyroxine at 320 mp disappeared when equimolar 
amounts of cupric chloride to thyroxine were 
added to the solution. 


1068. Ganglionic blocking activities of two 
optical isomers. SHELDON B. GERTNER (in- 
troduced by Desmonp D. BonnycastLeE) Dept. 
of Pharmacology, Yale Univ. School of Medicine, 
New Haven, Conn. 

The ganglionic blockade produced by two thio- 
phanium isomers (Ro 2-2581 and Ro 2-1618) was 
measured on the superior cervical ganglion of 
cats anesthetized with dial-urethane and also 
upon the isolated guinea pig ileum The ganglionic 
testing procedure made use of the partial inhibi- 
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tion of contraction of the maximally stimulated 
nictitating membrane. In these experiments the 
dextro isomer (Ro 2-2581) evidenced approvi. 
mately three times the potency of the levo drug, 
Both of these isomers were decidedly more effec. 
tive, in the lower dosage range used, than either 
tetraethyl ammonium or hexamethonium ion, 
Furthermore, it was possible to obtain noticeable 
effects on ganglionic transmission with as little 
as 2 uwg/kg of the dextro isomer given intrave. 
nously. The duration of action was apparently 
shorter than that of hexamethonium. A possible 
coenzymic antagonism is being investigated. 


1069. Cardiotoxicity and cardiotonicity of cer- 
tain sympathomimetic amines and their 
effect on the abnormally beating ventricle. 
JEROME M. GuassMan,* SypNeEy Spector,* 
JOSEPH SEIFTER, PETER R. LyNncu* anp M. J. 
OPPENHEIMER. Wyeth Inst. of Applied Biochem- 
istry, Wyeth Inc., and the Dept. of Physiology, 
Temple Univ. School of Medicine, Philadelphia, 
Pa. 

Epinephrine, nor-epinephrine, ephedrine, des- 
oxyephedrine, amphetamine and N methyl] omega- 
phenyl tertiary-butylamine (Wyamine) were stud- 
ied for cardiotoxic and cardiotonic effects on the 
isolated frog heart utilizing a modification of the 
Straub technique. N-methyl omega-pheny]-ter- 
tiary-butylamine showed promise because of its 
positive inotropic effect and low cardiotoxicity. 
In studies with the hypocalcemic frog heart, it was 
found that the arrhythmia induced by epinephrine 
could be blocked by low concentrations of 
N - methyl omega - pheny] - tertiary - butylamine. 
This compound could also easily convert the 
epinephrine induced arrhythmia to normal 
rhythm. In intact dogs, epinephrine induced ar- 
rhythmias (10 megm/kg) under cyclopropane at 
13.7 mg % blood levels were prevented in all cases 
by preliminary injections of 3 mg/kg of N-methyl 
omega - pheny] - tertiary - butylamine. Identical 
doses of epinephrine at similar cyclopropane blood 
concentrations caused fatal ventricular fibrilla- 
tion in 63% of the control dogs. Anoxia and 
changes in CO: content were ruled out. 


1070. Cardio-renal effects of large infusions of 
Dextran in dogs. C. W. Gowpey anp I. E. 
Youna.* Depts. of Pharmacology and Physiology, 
Univ. of Western Ontario, London, Canada. 
Cardiac output (direct Fick), oxygen consump- 

tion, arterial and mixed venous oxygen contents, 

mean right auricular, ventricular and arterial 
pressures, heart rate, urine flow, rena] plasms 
flow (PAH), glomerular filtration rate (crea- 
tinine), and hematocrit were measured period 
ically in dogs anesthetized with pentobarbital 
sodium. In some experiments plasma sodium and 
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potassium levels and electromanometric pressure 
recordings were also obtained. After a suitable 
control period Dextran solution (Intradex) was 
infused intravenously at a steady rate by a Dale- 
Schuster pump (average rate 1.06 ml/gm/min) 
until the death of the animal or until the volume 
infused exceeded that of the original calculated 
blood volume. The cardiac output and mean ar- 
terial and intracardiac pressures increased as the 
hematocrit decreased. RPF usually increased; 
GFR and urine flow varied, but the percentage 
of total cardiac output which went to the kid- 
neys usually decreased during infusion. Plasma 
sodium and potassium remained within normal 
limits. Hypervolemia and the greatly decreased 
arterial oxygen content often led to acute high- 
output heart failure. This failure was character- 
ized by an elevated RAP and a rapid fall in cardiac 
output, arterial pressure, and renal flows. Post- 
mortem findings included cardiac dilatation, hepa- 
tomegaly, ascites, and occasionally peripheral 
and/or frank pulmonary edema. These results 
suggest that hypervolemia, particularly with non- 
oxygen-carrying plasma substitutes, should be 
avoided because it frequently led to high-output 
failure and death, even in dogs with previously 
normal cardiovascular systems. (This work was 
supported by a grant from the National Research 
Council of Canada.) 


1071. Influence of fluoroacetate on renal acid 
secretion. G. GraHaM,* F. Kopa* anp A. 
Faran. Dept. of Pharmacology, State Univ. of 
New York College of Medicine at Syracuse, Syra- 
cuse. 

Sodium fluoroacetate (NaFAc) in a dose of 0.5 
to 1.0 mg/kg when given intravenously to acidotic 
dogs produced an increase in the urinary pH, a 
decrease in the titrable acid and an increase in 
bicarbonate, chloride and sodium excretion. Po- 
tassium excretion was either increased or not 
changed. Ammonia and phosphate excretion were 
not changed by NaFAc. The plasma changes pro- 
duced by NaF Ac were a decrease in pH, a decrease 
in bicarbonate sodium and chloride concentra- 
tion and an increase in the plasma potassium con- 
centration. The above findings could be explained 
by an interference of NaF Ac with renal acid secre- 
tion which in turn would explain the observed 
electrolyte changes. The increase in plasma po- 
tassium may be due to a release of intracellular 
potassium. 


1072. Control rats in chronic feeding experi- 
ments. Epwin H. Gray* anp Luoyp W. Haz_e- 
TON. Hazleton Labs., Falls Church, Va. 

During the past 6 years, a considerable body of 
data has been collected from rats of the Carworth 

Farms strain which were used as controls for feed- 
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ing studies ranging from 90 days to 2 years. These 
animals, selected at random, were individually 
housed in cages elevated above the droppings; 
water and the basic laboratory diet were offered 
ad libitum. Food consumption, body weight and 
pertinent observations of abnormal behavior or 
appearance were recorded each week. Growth, 
food consumption, and mortality curves were pre- 
pared and evaluated, together with a limited num- 
ber of complete blood counts and organ weights. 
Analysis of the causes of death, and an evaluation 
of the incidence of abnormalities found at necropsy 
is presented. The incidence of tumors has been 
briefly studied, with emphasis on the frequency 
of malignancies. A summary of these data was pre- 
pared to provide a basis for the careful interpreta- 
tion of long-term feeding studies and the estab- 
lishment of normal limits for rats under these 
conditions. It is hoped that this study will supply 
a basis for additional indices of intoxication due to 
compounds which are added to the diet. 


1073. Effects of denervation on actions of anti- 
adrenergic drugs. Pau. P. Grirrin,* HAROLD 
D. Green, Paut YoumMans* AND Hooper D. 
Jounson.* Dept. of Physiology and Pharmacology, 
Bowman Gray School of Medicine of Wake Forest 
College, Winston-Salem, N.C. 

The blood flow in acutely and chronically de- 
nervated cutaneous and muscular vascular beds 
of the dog’s hindleg was recorded during admin- 
istration of vasoconstrictor and vasodilator drugs 
before and again after graduated increasing doses 
of antiadrenergic drugs (each injection of the 
antiadrenergic drug was 300% of the preceding 
dose, i.e. 0.5 log unit increments). All branches 
of the femoral nerve and the sciatic nerve trunk 
and all adjacent branches at the level of the sciatic 
tuber were severed. Fifteen dogs were studied 
immediately after sectioning the nerves and 19 
dogs 3 to 4 weeks after the denervation. All flow 
measurements were done under Dial-urethane and 
pentobarbital anesthesia. The vessels were can- 
nuleted according to the technique described by 
Johnson et al. (J. Pharmacol & Exper. Therap., 
in press). The control blood flows and the re- 
sponses to the initial intra-arterial injections of 
0.08 ug of methacholine, 1 wg of epinephrine, 1 ug 
of l-nor-epinephrine and 5 ug of phenylephrine in 
both the acutely and chronically denervated prep- 
arations were the same, in both skin and muscle, 
as those reported by Johnson ef al. in the intact 
leg. The dose of antiadrenergic drugs used by 
Johnson et al. to reverse the epinephrine response 
in muscles and to block the /-nor-epinephrine and 
phenylephrine constriction in muscle and the 
constrictor response to all three in skin was differ- 
ent from ours, but the difference was never greater 
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than +1 graduated dose. (Supported by PHS 
grant H-487(C3).) 


1074. Effect of sympathomimetic amines and 
cocaine hydrochloride on the intact intes- 
tine. CHARLES M. GRUBER AND Ricuarp J. 
MatrueEws, Jr.* Dept. of Pharmacology, Jeffer- 
son Med. College, Philadelphia, Pa. 

A number of studies have been made on the ef- 
fect of adrenalin chloride and of amphetamine 
sulfate upon the intact intestine. Since as far as 
we have been able to determine no one has in- 
vestigated the effects of the pure crystalline iso- 
mers of epinephrine and many other sympatho- 
mimetic drugs upon the intact intestine of the 
unanesthetized dog before and after the adminis- 
tration of cocaine, this investigation was under- 
taken. Trained unanesthetized dogs having mod- 
ified Mann intestinal loops were used in this work. 
The response of the intestine was measured by 
means of a balloon placed in the intestine con- 
nected to a modified Brodie bellows. /-Epinephrine 
bitartrate; l-nor-epinephrine bitartrate; d-epi- 
nephrine bitartrate; d-nor-epinephrine bitartrate; 
Isopropylarterenol hydrochloride (Isupre!), am- 
phetamine sulfate (Benzedrine Sulfate), phenyl- 
ephrine hydrochloride (Neo-Synephrine) and Epi- 
nine were injected intravenously before and after 
the injection of cocaine. All of the sympathomi- 
metic amines used, except one, when given in ade- 
quate dosage, caused an inhibition of the contrac- 
tions of the intestine with a decrease in its general 
tonus. The exception, isopropylarterenol hydro- 
chloride, caused an increase in the general tonus 
with small doses and an increase followed by a de- 
crease in general tonus with large doses. Cocaine 
caused potentiation of the effects of l-epinephrine 
and l-nor-epinephrine, variable effects with 
phenylephrine hydrochloride (Neo-Synephrine) 
and Epinine and decreased responses of all of the 
other sympathomimetic amines studied. 


1075. A new prothrombin time technique. 
CuHaRLEs M. GruBER, JR. AND ZINAIDA Laszic- 
ZENKO.* Jefferson Med. College, Philadelphia, Pa. 
Prerequisites, not fulfilled by other prothrom- 

bin methods, are met by this technique. The pre- 

requisites are that reproducible results be ob- 
tained by different workers using small amounts 
of whole blood for the determination. The method 
requires the use of a) a plastic disc in which is 
milled a groove with an inner diameter of 1 cm, 
an outer diameter of 2 cm, and a depth of 0.5 cm, 
b) a rotator, which will turn the discs at an axis 
of 60° from the horizontal, and a rate of 30 rpm, 
and c) 4 mm antibumping glass beads. The bead 
and 0.1 ec of thromboplastin-calcium solution are 
placed in one part of the groove, and 0.2 cc of 
whole blood obtained by means of a siliconed 
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needle and 1 ce syringe are placed on the othe; 
side. The disc is then placed on the rotator with 
the bead at the lowest point. As the disc rotates, 
the bead mixes the blood and thromboplastin, 
The prothrombin time is measured from the ip. 
stant the blood and thromboplastin mix until the 
bead suddenly stops rolling. Plasma obtained by 
drawing 9 parts of blood into 1 part of 3.2% so. 
dium citrate solution, was diluted with 1%, 
Armour’s fibrinogen in 0.8% sodium chloride solu. 
tion for determining the plasma concentration. 
prothrombin time curves. This test performed with 
bloed plasma produces consistent measurements 
with different technicians examining identical 
specimens. The effects of rate of rotation and 
temperature have been studied and corrections 
for the plasma concentration-prothrombin time 
curve are expressed in a seminomographic chart. 


1076. Epinephrine-induced vasodilator reflex. 
C. Gruuzit* anp G. Mor. Dept. of Physiology, 
State Univ. of New York Medical College, Syrn- 
cuse. 

That component of the reflex femoral vasodilata- 
tion induced by epinephrine which is independent 
of alterations in mean arterial blood pressure has 
been shown to be abolished by thoracic dorsal 
root section. Experiments were designed in an éf- 
fort to define the afferent source of this reflex. 
In dogs under barbiturate anesthesia, the cervical 
vagi and Hering’s nerves were sectioned. Blood 
flow in the perfused hindleg was measured by 
means of a differential manometer. The intra- 
venous injection of 5-20 ug of epinephrine pro- 
duced a marked increase of femoral arterial blood 
flow. Shunting of the blood to bypass the thoracic 


aorta decreased the pulsatile effect of epinephrine} 


in the aorta and intercostals and markedly reduced 
the reflex vasodilatation induced by epinephrine. 
Rhythmical tugging on the thoracic aorta also 
produced reflex femoral vasodilatation. Perfusion 
of the thoracic aorta with a variable pulsator dem- 
onstrated that an increase of pulse pressure in the 
thoracic aorta caused reflex increase of femoral 
blood flow. At constant mean thoracic aorti¢ 
pressure, femoral vasodilatation could be elicited 
by increasing the frequency and amplitude 0 
pulsations. It is possible that the reflex femoral 
vasodilatation induced by epinephrine which 1 
independent of changes in mean arterial pressure 
is due to alterations of the pulse pressure in the 
thoracic aorta. 


1077. Response of experimental arthritis with 
different levels of pharmacological int «gra 
tion in the rat. F. Guerra. Dpto. de arma 
cologta, Facultad de Medicina, Universidad Na- 
cional de México. 

In 250 rats experimental arthritis was produced 
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following a modified Selye’s technique. The acute 
edema was inhibited by tenilpiramine 2 mg/100 
gm im. due to peripheral blockade of the alarm 
reaction. Hyaluronidase 20 vu/100 gm i.m. en- 
hanced the edema, but later reduced the time of 
the reaction due to the spreading effect by hy- 
drolysis of the connective tissue. Sodium salicylate 
and gentisate 20 mg/100 gm oral diminished the 
local reaction due to peripheral antihistaminic 
action and adrenal cortex secretion through hy- 
pothalamic-pituitary stimulation. Salicylamide 20 
mg/100 gm oral had poor effects. Cortisone 1.25 
mg/100 gm i.m. 24 hr previously to arthritis de- 
pressed adrenal cortex in intact rats inhibiting 
normal responses, although reduced the edema 
both in adrenalectomized and intact rats. Adreno- 
corticotropin 1 1u/100 gm i.m. had the greatest 
inhibition upon edema. Yeast 125 mg/100 gm i.m. 
as @ pyrogenic substance and leukocyte extract 
had also effect by hypothalamic stimulation of the 
acth-cortisone axis. In the experiments there was 
indication of direct tissue action of ACTH in the 
absence of adrenal cortex, and of thalamic de- 
fence integration against the arthritis-alarm re- 
action. 


1078. Chronic inhalation toxicity of aniline 
vapor to experimental animals. Etue. B. 
Hackuey,* CuHartes C. Comstock* aNnp FRED 


W. Operst. Chemical Corps Med. Labs., Army 

Chemical Center, Md. 

Two dogs, 20 rats, 10 guinea pigs and 20 mice 
were exposed to aniline vapor at a concentration 
of 5 ppm 6 hr a day, 5 days a week for 20 to 26 
weeks. Approximately the same number of ani- 
mals served as controls. The exposed dogs gained 

} weight and exhibited no noticeable ill effects. In 
dogs no deviations from the controls were ob- 
served in the following serum components: chlo- 
tide, bicarbonate, sodium, potassium, sugar, urea, 
cholesterol, calcium, and phosphorus; nor were 
there deviations in hemoglobin, red, white and 
differential cell counts, hematocrit, and sedi- 
mentation rate. Neither were there any variations 
from controls in urinary pH, specific gravity, 
sugar, albumin, and microscopic sediments. How- 
ever, there was a definite, though variable, in- 
crease in free chromogen content as compared with 
the control. No significant blood pressure changes 
were found. The rats developed methemoglobine- 
mia which was absent in dogs. At the end of the 
experiment the dogs and four each of all other 
species were sacrificed for pathologic examination. 
No significant damage was noted. These experi- 
ments support the present accepted maximum al- 
lowable concentration value of 5 ppm. 


1079. Acute toxicity of 0,0-dimethyl dithio- 
Phosphate of diethyl mercaptosuccinate 


PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


327 


(4049). Ernest C. Hacan (introduced by Joun 
H. Draize). Div. of Pharmacology, Food and 
Drug Admin., Federal Security Agency, Wash- 
ington, D. C. 

The oral LD5o values (mg/kg) obtained for 4049 
are: male rats, 1500; female rats, 1200; guinea pigs, 
570; and mice, 1120. The intravenous LDso for rats 
in approximately 50 mg/kg. Equal sex suscepti- 
bility was noted when 4049 was administered orally 
to guinea pigs and mice, and intravenously to 
rats. The symptoms observed were typical of those 
previously described for other organic phosphate 
insecticides. In general, however, the onset of 
symptoms, and fate of the animal was delayed with 
4049 dosage in comparison with the other organic 
phosphates. Cholinesterase activity of male rats 
was determined after oral doses of 4049. Data ob- 
tained are: a) cholinesterase values for brains of 
rats killed from 2-5 hr after administration of 
1690 mg/kg (p75) averaged 65% with a range of 
23-100% of the average of untreated control rats. 
Erythrocyte values averaged 53% of normal ac- 
tivity with a range of 26-74%. b) For rats killed 
2-5 hours after 46 LDs50 (250 mg/kg) brain cholin- 
esterase values averaged 84% of normal with a 
range of 55-100% while erythrocyte activity aver- 
aged 58% with a range of 38-80%. Individual rat 
cholinesterase activity showed little correlation 
with the length of time of exposure to 4049. 


1080. Blocking action of Dibenzyline (S.K.F. 
688A). J. P. HaGeR* anp B. DE Boer. Dept. of 
Physiology and Pharmacology, Univ. of North 
Dakota School of Medicine, Grand Forks. 
Cardiovascular changes in adult dogs under 

Dial with Urethane anesthesia (Ciba) were 

studied. The sympathomimetic agents, d,l-epi- 

nephrine, l-epinephrine, (Suprarenin, Winthrop- 

Stearns) and l-nor-epinephrine (Levophed, Win- 

throp-Stearns) were given intravenously 0.01 mg/ 

kg at 15 min intervals prior to and subsequent to 
intravenous Dibenzyline (Smith, Kline & French). 

The blocking agent had little effect upon heart 

rate or ECG, but depressed blood pressure. 

Twenty minutes after Dibenzyline, testing with 

the sympathomimetic drugs was begun. Supra- 

renin and epinephrine showed reversal in blood 
pressure response with an increase in heart rate 
maximal during the 2nd min after the injection. 

Levophed was not blocked and showed typical 

vagal depression of heart rate. The series of 

sympathomimetic drugs was repeated with 1-hr 
interval between testing periods. No significant 
deviations were noted due to order of administra- 
tion of drugs, or elapsed time of the experiment 
except that in later injections, the increase in 
blood pressure induced by Levophed was ac- 
companied by a slight increase in the mean heart 
rate. In 1 animal, injections were made over a pe- 
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riod of 9 hours after the administration of Di- 
benzyline with no deviation in the tested drugs. 
Electrocardiograph tracings taken during the max 
imal effect of each drug suggested that abnormal- 
ities (depression or irregularities) in the ‘p’ wave 
were decreased for all drugs following the block- 
ing agent. However, negative ‘t’ waves appeared 
in the same or increasing amounts throughout the 
time each substance was tested. 


1081. Pharmacological actions of Coanesin. 
Tuomas J. Hatey anp James L. Lertcu.* 
Atomic Energy Project, Univ. of California at 
Los Angeles, Los Angeles. 

Coanesin, a mixture of 32% [3-(2’-methylphe- 
noxy)propane-1,2-diol] and 68% [3-(2’-methoxy- 
phenoxy)propane-1,2-diol] has been shown to be 
a hemostatic when administered parenterally in 
dogs and humans. It had no effect on coagulation 
time in rabbits but it inactivated heparin in vitro. 
The Lp;0s intravenously in mice and intraperitone- 
ally in guinea pigs were 290 (276-304) and 715 (688- 
744) mg/kg, respectively. The anticonvulsant EDso 
against metrazol convulsions in mice was 350 
(271-451) mg/kg. When tested for antispasmodic 
activity on the guinea pig ileum in doses ranging 
from 0.01 to 1000 y/ml, Coanesin had little or no 
activity compared to atropine. Coanesin sensi- 
tized the rabbit ileum to acetylcholine, pilo- 
carpine and nicotine. Concentrations of 0.1 to 100 
+/ml of Coanesin had no effect on the amplitude 
and rate of contraction of the isolated rabbit 
uterus whereas a concentration of 1000 y/ml par- 
alyzed the tissue and reduced its response to 
a-hypophamine to 20% of normal. Washing re- 
stored the response of the uterus to a-hypo- 
phamine. Coanesin exerted a negative inotropic 
effect on the isolated perfused hearts of the guinea 
pig and rabbit. There were no significant changes 
in heart rate or coronary flow until cardiac stand- 
still occurred. Coanesin at doses of 1 to 100 mg/kg 
in the dog produced a transient hypotension, 
bradycardia and a progressively increasing apnea. 
Death from respiratory paralysis occurred after 
either 75 or 100 mg/kg. Atropine increased the 
dose required to produce bradycardia from 25 to 
75 mg/kg. There were no significant changes in 
the ECG other than the progressive bradycardia. 
Coanesin had no effect upon rectal body tempera- 
ture in atropinized or nonatropinized dogs. In- 
asmuch as Coanesin is relatively nontoxic and has 
been reported to be a hemostatic, further investi- 
gation should be undertaken to prove its hemo- 
static value in both animals and humans. (Based 
upon work performed under Contract No. AT-04- 
1-GEN-12 between the Atomic Energy Project 
and the Univ. of California at Los Angeles.) 
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1082. Papaverine analogs. V. Biochemorphol. 
ogy. Catvin Hanna (introduced by E. G. 
Gross). Dept. of Pharmacology, State Univ, of 
Iowa, Iowa City. 

Previously (J. Pharmacol. & Exper. Therap, 
106: 393, 1952) we have reported on the coronary 
vasodilator action of some papaverine analogs, 
These and the analogs discussed below were 
studied in an attempt to elucidate the minimal 
effective chemical structure(s) for papaverine-like 
coronary vasodilator action. Coronary dilator 
action was noted only in those papaverine analogs 
with the 6-alkory; 5,6-dialkoxy or 6,7-dialkory 
(preferable) isoquinoline nucleus. However, using 
present synthetic methods (the Bischler-Napieral- 
ski reaction or the Pictet-Spengler reaction) it 
has not been possible to prepare papaverine 
analogs having the 5-, 7-, 8-monalkoxy or the 
5,7-; 7,8-dialkoxy isoquinoline nucleus. The 6,7- 
dialkoxy groups studied were methoxy, ethoxy, 
methylenedioxy and n-butoxy. The isoquinoline 
N-ring may be 3,4-dihydro; 1,2,3,4-tetrahydro 
or aromatic (preferable). The nitrogen group of 
the isoquinoline ring may be secondary or tertiary 
(preferable) but not primary or quaternary. 
Papaverine is 6,7-dimethoxy-1-(3,4-dimethoxy- 
phenyl! methyl)isoquinoline. The dimethoxypheny] 
group may be rearranged or replaced by other 
groups without complete loss of activity. The 
methyl group may be multiplied n-times within 
the studied limit from zero to three. The papaver- 
ine analogs in which the alkoxy groups of the 
6,7-dialkoxyisoquinoline nucleus are diethoxy, or 
ethoxy-n-butoxy have a more gradual and a more 
persistent effect in suprathreshold doses as com- 
pared to dimethoxy or methylenedioxy. The 
methoxy-ethoxy or methoxy-n-butoxy combina- 
tions have an intermediate action when compared 
with two groups of compounds. Suprathreshold 
doses of mixtures of the two classes of alkoxy 
derivatives yield a prompt and persistent coronary 
vasodilator action. 


1083. Methods to evaluate in rats the antip- 
athy to alcohol produced by Antabuse and 
related compounds. WILLIAM D. HARKNESS, 
CarTER D. JOHNSTON AND GEOFFREY WoopakD 
(introduced by A. J. Lenman). Div. of Phar- 
macology, Food and Drug Admin., Federal Secur- 
ity Agency, Washington, D.C. 

During the course of studies of the metabolites 
of tetraethylthiuram disulfide (Antabuse) and re- 
lated compounds it became desirable to devise 
methods by which their antialcohol properties 
could be measured. Female rats were each sup- 
plied with two drinking bottles, one containing 
water and the other 10% ethanol. The daily con- 
sumption from each bottle was determined. The 
chemicals were then administered by stomach 
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tube. When the ratio of 10% alcohol intake to 
total fluid intake was significantly reduced the 
compound was considered to be an active anti- 
alcoholic. In another series of experiments it was 
found that the amount of reduction in food intake 
could be used as an index of the severity of the 
Antabuse-alcohol effect when drinking water was 
replaced by 10% alcohol and the chemical under 
study added to the diet. When Antabuse, tetra- 
methylthiuram disulfide, dipentamethylenethi- 
uam disulfide, tetraisobutylthiuram disulfide 
and sodium diethyldithiocarbamate were exam- 
ined by these methods, Antabuse and the methyl 
derivative had the greatest effect, the isobutyl 
derivative had the least effect and the other two 
were intermediate. The rate of enzymatic reduc- 
tion (rat liver homogenates) of the thiuram com- 
pounds to their respective dithiocarbamates is 
compared with the antialcohol effect. 


1084. Cerebral synaptic action of amines and 
quaternary ammonium salts. E. Ross Hart 
AND AMEDEO S. Marrazzi. Neurology Branch, 
Clinical Research Div., Chemical Corps Med. 
Labs., Army Chemical Center, Md. 

Utilizing the transcallosal pathway connecting 
the optic cortices in the cat anesthetized with 
sodium pent«barbital, it is possible to initiate an 
impulse in one cortex and by electrical recording 
follow its entry into and exit from a single homoge- 
neous group of synapses in the opposite cortex. 
We have thus previously been able to demonstrate 
and localize at this cerebral synapse excitation by 
cholinergic agents and inhibition by adrenergic 
ones. Consistently with this we have also demon- 
strated the blocking action of atropine and d- 
tubocurarine. To further elaborate this picture 
and its similarity to the situation at synapses in 
autonomic ganglia we have now tested and found 
that block could be induced by another quaternary 
ammonium salt with an atropine-like action, 
tetraethylammonium chloride (TEA). Because of 
the increasing attention being devoted to nor- 
adrenaline and its possible role in synaptic func- 
tion, it was tried and was found, like adrenaline, 
to inhibit synaptic transmission here as it does 
at ganglionic synapses. In each instance it could 
be shown that attendent circulatory effects did 
not correlate with the synaptic phenomena in- 
duced by the drugs under study. The additional 
data offer further indication of cholinergic excita- 
tion and adrenergic inhibition in a reciprocal 
relation at a cortical synapse. 


1085. Intracellular distribution of digitoxin. 
8. C. Harvey anp G. R. Preper.* Dept. of 
Pharmacology, Univ. of Utah College of Medi- 
cine, Salt Lake City. 

Isolated guinea pig hearts were perfused with 
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C'4labeled digitoxin. After 2 hr they were gen- 
erally perfused 3 min [with nonradioactive med- 
ium] to wash out the vascular spaces. Homoge- 
nates were separated into ‘nuclear’ (I), ‘cell 
membrane’ (II), mitochondria (III) and aqueous 
(IV) fractions. Ninety to 99% of the nuclei were 
in I; in addition, more cellular debris (called 
‘cell membrane’) was in I than II. At 34°C. the 
radioactivity per mg (dry weight) in fractions I, 
II, III and IV was 129, 512, 340 and 7.6 counts per 
min, respectively; at 37°C.: 148, 285, 149 and 1.1, 
respectively; at 40°C.: 215, 770, 478 and 61, re- 
spectively. The radioactivity in I was inversely 
related to the number of nuclei per mg and was 
attributed to the debris. The debris in I is not that 
of II because of the different temperature char- 
acteristics and the disproportional concentrations 
in I and II. In any one heart, II always had the 
highest concentration of digitoxin. When digi- 
toxin was added to the homogenate, III had the 
highest concentration; but after addition of digi- 
toxin to the separate fractions, II again had the 
highest concentration. Low calcium altered only 
IV, by increasing radioactivity severalfold. Excess 
calcium appeared to diminish uptake by all frac- 
tions. At 34 and 37°C. in ‘unwashed’ hearts the 
total radioactivity in IV could be accounted for 
by perfusate in the vascular spaces; washing re- 
duced the activity 91% at 37°C. and 45% at 
34°C. Therefore, at these temperatures both inter- 
stitial and cytoplasmic concentrations must be 
lower than in the vascular compartment. The 
large increase at 40°C. also suggests transcapillary 
regulation. (Supported by grants from the Utah 
and the American Heart Assns.) 


1086. Effect of some antipyretic drugs on the 
glycosuria of alloxan diabetic rats. ANDREW 
T. HaseGawa* AND Cari C. PFEIFFER. Dept. 
of Pharmacology, Univ. of Illinois College of 
Medicine, Chicago. 

The effect of salicylates in ameliorating the 
glycosuria of partially depancreatized rats (INGLE, 
Proc. Soc. Exper. Biol. & Med., Dec. 1950) has been 
confirmed in the alloxan diabetic rat. The intra- 
cardiac injection of alloxan monohydrate, 45 mg/ 
kg, was used to produce diabetes as evidenced by 
a glycosuria of 4 to 12 gm/rat/day. All antipyretic 
compounds were administered as fine suspensions 
in peanut oil. Preliminary experiments showed 
that the subcutaneous administration of acetyl- 
salicylic acid, 75 mg twice daily for 4 days, was 
effective in abolishing the glycosuria of rats ex- 
creting about 4.5 gm/day; whereas, a dose of 150 
gm twice daily for 7 days was required to abolish 
the glycosuria in those excreting 10 gm/day. 
Antipyrine, 75 mg twice daily for 5 days, was in- 
effective. Larger doses were toxic. The following 
compounds were administered orally: acetylsali- 
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cylic acid (75 mg twice daily), antipyrine, sodium 
salicylate, acetophenetidin (100 mg twice daily), 
cinchophen and aminopyrine (100 mg once daily). 
All compounds were effective in decreasing the 
glycosuria, but none abolished it. The amount of 
drug required to suppress or decrease glycosuria 
depended upon the degree of glycosuria: larger and 
more frequent doses were needed for rats excreting 
larger amounts of glucose. Peanut oil, per se, had 
no effect. The rats gained weight while on drug 
therapy and the glycosuria returned to previous 
high control levels on withdrawal of the anti- 
pyretic agent. 


1087. Toxicity of phenylbutazone (Butazoli- 
din). Luoyp W. Haz.teton, THomas W. TusinaG* 
AND Emity G. HouuaNnp*. Hazleton Labs., Falls 
Church, Va. 

Acute and 90-day toxicities of phenylbutazone 
(3 ,5-dioxo-1 , 2-diphenyl-4-n-butyl-pyrazolidin), a 
new drug used in the management of arthritic 
conditions, have been investigated. The acute 
intravenous LD;9 was 123 mg/kg in male mice and 
the acute intraperitoneal LD;9 was 215 mg/kg in 
male rats. Aqueous solutions were used for both 
determinations. Ninety day feeding of this com- 
pound to male and female rats at levels of 50, 
100, and 500 ppm demonstrated no evidence of 
toxicity, although there was food refusal at the 
high level. Oral administration to dogs of 10 and 
100 mg/kg/day for 90 days revealed no evidence 
of toxicity, but 250 mg/kg resulted in soft stools, 
bloody diarrhea, and some vomiting after 2 days. 
Hematological studies at 30, 60, and 90 days were 
not significantly different from controls in either 
the dogs or the rats. 


1088. Comparative effects of thyroxine and 
triiodothyronine on oxygen consumption 
of rats. ARTHUR E. HEMING AND Dorsey E. 
HoutKamp (introduced by Epwin J. FELLows). 
Research and Develop. Div., Smith, Kline & 
French Labs., Philadelphia, Pa. 
3:5:3’-L-Triiodothyronine has been shown to be 

3 to 4 times as effective as L-thyroxine in pre- 

venting the development of goiters in thiouracil- 

treated rats (Lancet 1: 593, 1952). In the present 
study, we have investigated the comparative 
effects of these agents on the oxygen consumption 
of rats (Albino Farms). Six intact and 6 thyroidec- 

tomized rats served as controls. Four groups of 5 

or 6 thyroidectomized rats each were injected 

daily for 17 days with 6, 12, 24, and 60 y/kg of 

L-thyroxine sodium pentahydrate, respectively. 

Oxygen consumption measurements were made at 

3- to 7-day intervals. Following a rest period dur- 

ing which time the oxygen consumption was 

allowed to return to normal, 3:5:3’-.L-triiodothy- 
ronine in doses of 1.25, 2.5, 5.0 and 12.5 y/kg was 
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administered daily for 17 days to the same resper. 
tive groups. In the case of the rats which first 
received 12 y L-thyroxine/kg/day and then, later, 
2.5 y L-triiodothyronine/kg/day, oxygen consump. 
tion rose to a level comparable to that of the 
intact controls. The dose of 12.5 y u-triiodothyro. 
nine/kg/day produced a slightly greater rise jp 
oxygen consumption than did 60 y u-thyroxine/ 
kg/day. Therefore, when considering the effect on 
oxygen consumption, the molar activity ratio 
between u-thyroxine and t-triiodothyronine js 
probably nearer 4:1 than 3:1. 


1089. Effects of therapeutic gases on properties 
of experimental seizures in mice. Joyce R. 
HenriE,* L. T. Rouuins,* J. C. Jones,* T, 
Sato,* D. M. Woopsury anp L. S. Goopmay, 
Dept. of Pharmacology, Univ. of Utah College of 
Medicine, Salt Lake City. 

In a study of the effects of therapeutic gases on 
the properties of experimental convulsions in 
animals, CO. was examined in mice for its modifi- 
cation of maximal electroshock seizures (MES) 
because of its known effects on the EEG, on petit 
mal epilepsy and on cerebral blood flow. The in- 
fluence of various concentrations of CO, with 
20% O2 on MES were studied, as follows: dura- 
tion of hindleg tonic flexor and extensor com- 
ponents, and time for recovery of ability to 
exhibit a second after a first MES in 50% of mice 
(RT;0). An increased ratio of flexion/extension 
indicates increased anticonvulsant effectiveness. 
Increasing concentrations of CO2(5 to 30%) caused 
graded increases in the flexion/extension ratio 
and in RTs. For example, 10% COz approximately 
doubled flexion duration, halved extension dura- 
tion and tripled RTs9. The COz concentration 
necessary to abolish the tonic extensor component 
of MES in 50% of animals after 15-min exposure 
was 12.2%. Exposure to 12.5% COs: for 1 min was 
as effective as exposure for 60 min. Sufficiently 
high CO: concentrations (about 20%) completely 
abolished ali tonic seizure components. (ther 
types of experimental seizures are also being 
studied, as well as the influence of anoxia and 
hyperoxia. (Supported by grants from Univ. Re- 
search Fund and Natl. Insts. of Health, PHS.) 


1090. Metabolism of coal-tar dyes. I. Tri- 
phenylmethane dyes. S. M. Hess* anp 0. G. 
FitzuucGu. Div. of Pharmacology, Food and Drug 
Admin., Federal Security Agency, Washington, 
D.C. 

Previous reports and work in this laboratory 
reported elsewhere have indicated certain of the 
triphenylmethane dyes certified for use as Food, 
Drug and Cosmetic colors are capable of producing 
tumors at the site of subcutaneous injections 
repeated over periods of months, whereas high 
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percentages in the diet for similar or longer peri- 
ods produced no tumors. In the study of the fate 
after ingestion of this general class of dyes FD&C 
Blue No. 1, FD&C Green No. 3, as well as FD&C 
Green No. 1 which rarely produced tumors, were 
investigated. They were found unchanged and 
almost completely excreted in the feces of rats 
within 40 hours after oral administration of 2% 
aqueous solution in a dose of 200 mg/rat. The 
feces and urine were collected separately, acidi- 
fied, sodium sulfate added and extracted with 
tertiary butyl alcohol; the alcoholic extract was 
diluted with glacial acetic acid and its peak ab- 
sorption in the visible range compared to the 
absorption of standard solutions similarly pre- 
pared. After oral administration to rats, rabbits, 
and dogs, analysis of voided urine and urine ob- 
tained by catheterization of the larger animals 
revealed no color in a measurable quantity. In- 
jected intravenously, most of each dye was ex- 
creted as the unchanged color in the urine as well 
as the feces; dyes injected intraperitoneally were 
similarly excreted. Poor absorption in the in- 
testinal tract may explain why some dyes which 
produce tumors when injected subcutaneouly fail 
to:do so when administered orally. 


1091. Action of Lanatoside C on the electro- 
cardiogram of isolated guinea pig hearts. 


W. C. Hottanp, Ciara E. DuNN AND Mar- 
GARET E. Greic. Dept. of Pharmacology, Van- 


derbilt 

Tenn. 

We have observed, as have others, that concen- 
trations of Lanatoside C (10-7 to 10-' m) producing 
characteristic changes in the electrocardiogram 
(depression of the ST segment and T-waves, 
arrythmias and conduction disturbances), also 
cause a loss of K from cardiac muscle and an 
inhibition of cholinesterase activity. The magni- 
tude of the digitalis glycoside effect is dependent 
upon the K content of the medium. Increasing the 
K in the medium prevents the K loss, diminishes 
the disturbance of the electrocardiogram and 
decreases the inhibition of cholinesterase activity. 
Lowering the K ion concentration enhances these 
effects of the glycoside. It is generally accepted 
that the electrical properties of resting and active 
tissue are related in some manner to the perme- 
ability of excitable tissue to Na and K. In an 
earlier communication from this laboratory, it was 
shown that the rate of metabolism of acetyl 
choline, by influencing the permeability of cardiac 
tissue to Na and K, may play some fundamental 
role in the genesis of the electrocardiogram. Thus 
our data suggest that Lanatoside C by interfering 
With the metabolism of acetyl choline, produces 
alterations in the rate of transfer of Na and K into 
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and out of the cardiac muscle cell, which in turn 
cause abnormal electrocardiographic patterns. 


1092. Prevention of thyroxine-induced in- 
creased oxygen consumption of rats by 
concurrent ‘Dibenzyline’ administration. 
Dorsey E. HoutrKamp anp ARTHUR E. Hem- 
ING (introduced by Epwin J. Fre.tuows). Re- 
search and Develop. Div., Smith, Kline & French 
Labs., Philadelphia, Pa. 

The administration of either thyroxine or epi- 
nephrine can increase the rate of oxygen consump- 
tion of rats. Considering the possibility of a di- 
rect, or indirect, relationship between them, we 
set out to determine whether the increase in oxy- 
gen consumption induced by thyroxine could be 
prevented by a potent adrenergic blocking agent. 
Intact male rats (Albino Farms) weighing 125- 
150 gm were divided into groups of 5 or 6 rats 
each. t-Thyroxine sodium pentahydrate, in doses 
of 0.1, 0.2, and 0.5 mg/kg was administered in 
alkaline to 3 pairs of groups by daily subcuta- 
neous injections for 3 successive days. To one of 
each of these pairs of groups, ‘Dibenzyline’ (N- 
phenoxyisopropyl-N-benzy1-6-chlorethylamine hy- 
drochloride, SKF No. 688-A) was given in the 
food (0.025% in pulverized Purina Dog Chow) 
for the 48-hour interval after the first injection of 
thyroxine. Following the third injection of thy- 
roxine, the animals were fasted for 24 hr at the end 
of which time the rate of oxygen consumption was 
determined. ‘Dibenzyline’ acted as follows: a) it 
completely prevented the rise in oxygen consump- 
tion of rats treated with 0.1 mg/kg of thyroxine; 
b) it reduced, in part (P = <0.05), the rise in- 
duced by 0.2 mg/kg; and c) it reduced only slightly 
and insignificantly (P = >0.05), the rise induced 
by 0.5 mg/kg. Therefore, in consideration of the 
response to graded dosage, ‘Dibenzyline,’ in some 
as yet unexplained fashion, apparently interferes 
with thyroxine-induced increased oxygen con- 
sumption. 


1093. Bis N-triethyl versus bis N-trimethyl 
substitution in benzoquinonium chloride. 
JAMES O. Hoppr, JosEPpH E. FUNNELL* AND 
Haruan Lape.* Pharmacology Section Sterling- 
Winthrop Research Inst., Rensselaer, N. Y. 
Ginzel, Klupp and Werner (Arch. internat. phar- 

macodyn. 87: 79, 1951) described the reversion of 

the neuromuscular blocking properties of the bis- 
choline ester of adipic acid from C-10-like to 
d-tubocurarine-like by replacement of the methyl 
groups in the onium nitrogen centers by ethyl 
groups. It seems reasonable to assume that it 
should be possible to cause a d-tubocurarine-like 
molecule to revert to a C-10-like mechanism of 
action by appropriate changes in the quaternary 
nitrogen centers. The bis N-triethyl analog of 
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benzoquinonium chloride (Mytolon chloride), 
2,5-bis-(3-diethylaminopropylamino) benzoquinone 
bis-ethobromide (WIN 7846), produces flaccid 
paralysis in the pigeon and is antagonized by 
neostigmine and Tensilon in the mouse, rabbit, 
cat and dog. This compound, therefore, appears 
to be d-tubocurarine-like in its mechanism of 
action. Interestingly, the bis N-trimethyl analog 
of Mytolon (WIN 5424) produces marked fasicula- 
tion and is potentiated by both neostigmine and 
Tensilon in the cat. On the basis of these observa- 
tions in the cat, this compound would appear to 
be predominantly C-10-like in its mechanism of 
action and the above assumption would seem to 
be correct. Upon investigating the effects of this 
compound in other species, however, it was found 
that it demonstrated C-10-like properties only in 
the cat. Antagonism of its neuromuscular blocking 
effects by both neostigmine and Tensilon were 
observed in the mouse, rabbit and dog. Of even 
greater interest, it produced a flaccid paralysis 
in the pigeon. These observations would tend to 
inject a note of caution in regard to placing 
implicit reliance on the cat as the optimum test 
animal for the pharmacological analysis of neuro- 
muscular blocking agents. 


1094. Comparison of toxicities of oxygen and 
sulfur analogues of certain insecticides 
containing the o- or p-Nitrophenyl group. 
R. G. Horton anp L. W. Conn (introduced 
by STEPHEN Krop). Chemical Corps Med. Labs., 
Army Chemical Center, Md. 

The intravenous (i.v.) and percutaneous (p.c.) 
(clipped) LDs59 (mg/kg) in rabbits of 6 anticholin- 
esterase insecticides were studied. The sulfur- 
containing compounds, parathion, EPN (ethyl 
p-nitrophenyl benzene thiono phosphonate) and 
EON (ortho isomer of EPN) had approximately 
the same LDsos (i.v., 6, p.c., 32). In contrast, 
among the oxygen analogues, the LDs0s of para- 
oxon (i.v. 0.15, p.c., 5.6) were much lower than 
those of its ortho isomer (i.v., 1.2, p.c., 32) or of 
the oxygen analogue of EPN (i.v., 0.6, p.c., >12). 


1095. Method of screening analgetics in cancer 
patients. Raymonp W. HoupE anp STANLEY 
L. WALLENSTEIN (introduced by Donatp A. 
CLARKE). Memorial Cancer Center, New York 
City. 

The clinical evaluation of analgetic drugs in- 
volves a number of considerations in addition to 
the mere evaluation of analgetic power. However, 
because laboratory screening methods are not 
completely reliable, it is more practical before 
attempting full scale evaluation of new drugs 
to ascertain analgetic power by some clinical 
screening method. With this objective in mind 
and the practical consideration of finding better 
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analgetics for the control of pain due to cancer, 
we have carried out studies at the Memorial 
Center designed to permit fairly precise statistical 
evaluation of our data. Randomized doses of 
placebo and standard controls and test drugs 
were administered ‘blindly’ to groups of from 10 
to 25 patients in these studies and the analgetic 
effects of these drugs were estimated by analysis 
of the patients’ own hourly reports of pain inten- 
sity. We have found that our oral and parenteral 
standards (600 mg of aspirin and 10 mg of mor- 
phine sulfate, respectively) consistently gave sig- 
nificantly greater relief than the corresponding 
placebos. Moreover by this method it was possible 
to show significant differences between placebo 
and 32 mg of codeine s"lfate and between 32 mg 
of codeine sulfate or 600 mg of aspirin and a com- 
bination of these drugs. Similar studies were car- 
ried out comparing other combinations of anal- 
getics, some new mild and potent analgetics and 
orally with parenterally administered analgetics. 
These results will be discussed. 


1096. Changes in urine secretion during diffu- 
sion respiration following apnea induced 
by intracisternal injection of procaine. 
RicHarp L. Irwin,* JosepH E. Stone,* Wi- 
LIAM B. DRAPER AND RICHARD W. WHITEHEAD. 
Dept. of Pharmacology, Univ. of Colorado, Med. 
Center, Denver. 

A reversible anuria is known to occur during 
diffusion respiration following apnea induced by 
an overdose of thiopental sodium. (DRAPER AND 
WHITEHEAD, Anesth. & Analg. 20: 307, 1949.) The 
anuria can be delayed by a pharmacological block 
of the renal nerves. This suggested the possibility 
that anuria might occur during diffusion respira- 
tion after apnea produced by other means. Respir- 
atory arrest was induced in 65 dogs by the intra- 
cisternal injection of procaine HCl (2.5%, 5 
mg/kg). Anuria or oliguria developed in all dogs 
during diffusion respiration usually occurring 
promptly after the onset of apnea. When apnea 
failed to occur shortly after a procaine injection 
anuria developed more slowly during the diffusion 
respiration period. The intracisternal injection 
of procaine caused an abrupt rise in mean artcrial 
blood pressure followed by a fall to control levels 
or below. However, anuria or marked oliguria 
occurred at pressures well above those necessary 
for effective glomerular filtration. Blocking the 
nerve supply to one kidney (tetracaine HCl 0.1% 
delayed but did not prevent the development of 
oliguria in that kidney. Venous blood px decreased 
from an averate control value of 7.44 to 7.005 at 
the end of 30 min of apnea and fell to 6.95 in those 
animals maintained in diffusion respiration for 
45 min. Venous blood hematocrits rose, on the 
average, from 51.5 to 54 during the 5 min following 
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the procaine injection. Prevention of this rise by 
hydration failed to affect the onset of anuria or 
oliguria. (Supported by a grant from the Office 
of Naval Research.) 


1097. Addiction liability of dithienylbutyl- 
amines. H. IspetLt, H. F. Fraser, ann A. 
Wixiter. NIMH Addiction Research Center, PHS 
Hosp., Lexington, Ky. 
3-Ethylmethylamino 1:1-di-2’thienyl-but-l-ene 

(No. 5145) and 3-diethylamino-1:1-di-2’-thienyl- 

but-l-ene (C-49) induced behavioral changes and 

symptoms in former morphine addicts resembling 
those seen after administration of morphine. 

5145 was more potent in this respect than C-49. 

C-49 had little effect in alleviating abstinence 

from morphine whereas 5145 was quite effective. 

When substituted for morphine, C-49 suppressed 

abstinence from morphine partially but not com- 

pletely. 5145 completely prevented the appearance 
of signs of abstinence when substituted for mor- 
phine. N-allylnormorphine induced violent ab- 
stinence when administered to patients who were 

receiving 5145. Following withdrawal of 5145 

substitution for morphine, a morphine-like ab- 

stinence syndrome became evident in 4-5 hr, 
reached maximum intensity in 12-14 hr and sub- 

sided in 5 days. The addiction liability of C-49 

approximates that of codeine, whereas that of 

5145 is about equal to that of morphine. 


1098. Pyridoxine as an antidote to semicar- 
bazide seizures. ELIZABETH H. JENNEY*, RicH- 
ARD P. SmitH* anp Caru C. PFEIFFER. Dept. 
of Pharmacology, Univ. of Illinois College of 
Medicine, Chicago. 

The antidotal effect of pyridoxamine in thio- 
semicarbazide toxicity (R. E. Parks, JR. et al. 
Proc. Soc. Exper. Biol. & Med. 79: 1952) suggested 
the use of pyridoxine to antidote semicarbazide 
convulsions in mice, rats and man. In mice pyri- 
doxine, 6.25 mg/kg, raised the intravenous LD; of 
semicarbazide from 109 mg/kg to 143 mg/kg. Larger 
doses of pyridoxine raised the LD59 as high as 300 
mg/kg, but at 400 mg/kg of semicarbazide, 800 mg/ 
kg of pyridoxine was without effect. Pyridoxine 
HC! 100 to 400 mg administered intravenously, was 
shown to prevent semicarbazide seizures in man. 
Large doses of pyridoxine, in both mice and man, 
exerted a prophylactic effect against semicar- 
bazide convulsions for 2 to 3 days. Although pre- 
treatment with subconvulsive doses of semicar- 
bazide increased the sensitivity of mice to metrazol, 
pyridoxine was ineffective in elevating the metra- 
z0l seizure threshold. Pyridoxine was not mark- 
edly depressant nor did it raise the thresholds 
for strychnine, ammonium acetate or electroshock 
induced seizures. 
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1099. Role of CS, in the Antabuse-induced 
potentiation of barbiturate action in the 
rat. CarTER D. Jounston, Witu1am D. Harx- 
NESS AND GEOFFREY Wooparp (introduced 
Bert J. Vos). Div. of Pharmacology, Food and 
Drug Admin., Federal Security Agency, Wash- 
ington, D.C. 

Following the demonstration that tetraethyl- 
thiuram disulfide (Antabuse) is enzymatically 
decomposed by rat liver homogenates to yield 
CS, (C. D. JoHNsToON ANpD C. S. Prickett. Bio- 
chim. et biophys. acta 9: 219, 1952) it was of interest 
to discover whether or not the Antabuse-induced 
potentiation of barbiturate action reported by 
Graham et al. (J. Pharm. & Pharmacol. 4: 615, 
1952) was associated with the CS. In rats the 
sleeping time produced by 65 mg/kg of Evipal 
was raised from 23 to 52 min (median values from 
10 animals) by 400 mg/kg of Antabuse. CSs, 
dissolved in a beeswax-peanut oil mixture and 
injected intramuscularly, increased the sleeping 
time of the same dose of Evipal to 57 and 37 min, 
at doses of 200 and 100 mg/kg. Using a micro- 
diffusion technique developed in this laboratory 
for CS., blood levels for CS: and diethyldithio- 
carbamate (reduced Antabuse) were followed in 
relation to the dose and mode of administration 
of these compounds, and of Antabuse itself. 


1100. Further studies on the implication of 
potentiation of adrenal hormones by as- 
corbic acid. WiituiamM M. JoNEs,* FRANCES 
DaCosta,* CLEo Frorx,* A. H. MALONEY AND 
Watter M. Booker. Dept. of Pharmacology, 
Howard Univ. Med. School, Washington, D. C. 
Evidence has been presented from this labora- 

tory recently showing that ascorbic acid adminis- 

tered to intact mice increases their survival over 
the untreated intact controls. Also ascorbic acid 
treated adrenalectomized mice show a slight in- 
crease in survival over untreated adrenalecto- 
mized animals. When ascorbic acid and adrenal 
homogenates from normal rats are incubated for 
1 hour and injected into adrenalectomized mice, 
the survival in cold is greatly increased over the 
untreated adrenalectomized controls. In the pres- 
ent experiments efforts are directed toward deter- 
mining the limits for incubation time and dosage 
for ascorbic acid along with the adrenal homo- 
genates. It appears that doubling the original 
dosages and increasing the incubation time result 
in increasing the survival time of the mice when 
they are treated with the preparations. Certain 
substances known to influence the tissue respira- 
tory machinery are being added to the homo- 
genates along with ascorbic acid for comparison. 


1101. Effects of dimercaprol on pentobarbital 
blood levels in the mouse. J. B. Kaun, Jr. 
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(introduced by G. H. AcuEson). Dept. of Phar- 
macology, Univ. of Cincinnati College of Medicine, 
Cincinnati, Ohio. 

Previous observation of effects of Dimercaprol 
on mice treated with pentobarbital led to the 
hypothesis that Dimercaprol prolongs side posi- 
tion time by interference with metabolism of the 
barbiturate (J. Pharmacol. & Exper. Therap. 106: 
399, 1952). If this is true, pentobarbital should 
disappear more slowly from the blood of mice 
treated with Dimercaprol before administration 
of pentobarbital than from the blood of mice 
treated with pentobarbital alone. Using a chro- 
matographic method for determination of pento- 
barbital levels, it was found that the slope of the 
line obtained by plotting log pentobarbital blood 
level against time after injection for mice treated 
with Dimercaprol and pentobarbital is one-half 
that of the same curve obtained from mice treated 
with pentobarbital alone. One ml of blood was 
placed in 5 ml of N/10 HCl, and extracted with 
60 ml chloroform. After settling, 50 ml of the 
extract was filtered and chromatographed on a 
column of alumina which had previously been 
washed with water, alcohol, ether, and chloroform, 
and reactivated at 180°C. for 18 hr. The column 
was washed with 200 ml of chloroform, and the 
pentobarbital eluted with 20 to 50 ml of absolute 
methanol. The methanol was evaporated to dry- 


ness and the residue taken up in 10 ml of 2 N 
NaOH. The alkaline solution was read against 
NaOH at 255 my on the Beckman DU spectro- 
photometer. Blood blanks are less than 10% of 
those obtained from nonchromatographic meth- 
ods; their optical densities were 0.025 to 0.030. 
Recoveries from blood ranged from 98 to 105%. 


1102. Factors controlling responses to choli- 
nergic agents. ALEXANDER G. KarczMAR,* 
Guy C. SHeatz* anp THEODORE KopPpaNyI. 
Dept. of Pharmacology, Georgetown Univ. School 
of Medicine, Washington, D. C. 

Our recent studies (J. P. E. T. 101: 327, 1951; 
Federation Proc. 11: 361, 1952) indicate that in- 
hibition of blood acetyl- and pseudo-cholines- 
terase explains initial potentiation of responses 
to injected acetylcholine (ACh) and _ benzoyl- 
choline (BCh), respectively. Further potentiation 
occurs with doses of anticholinesterases inacti- 
vating ganglionic cholinesterases. Inhibition of 
blood acetyl-cholinesterase is impossible without 
simultaneous inhibition of ganglionic enzyme. 
Attempts were made to affect differentially blood 
cholinesterases without inhibiting tissue enzymes 
(J. P. E. T. 103: 349, 1951). In this series of experi- 
ments dogs were bled and their blood gradually 
replaced by that of donors which received about 
one hour earlier completely inhibitory doses of 
DFP (4 mg/kg). At this time donor blood contained 
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no DFP and showed no acetyl- and pseudocholin- 
esterase activity. This transfusion removed simul- 
taneously up to 90% of both cholinesterases from 
recipient’s blood; at the same time responses to 
BCh and ACh were potentiated up to 1,000%. 
(Small doses of DFP inactivate only pseudo- 
cholinesterase and potentiate only BCh re- 
sponses.) Subsequently, adequate doses of DFP 
further potentiated ACh and BCh- responses. 
Transfusion of blood with normal cholinesterase 
activity inhibited somewhat pseudo-cholinester- 
ase in the recipient’s blood and potentiated BCh 
responses (administration of purified acetyl-cho- 
linesterase has similar effects, J. P. E. T. 102: 
103, 1951). In conclusion, activity of blood (‘trans- 
port’) cholinesterases can be changed without 
affecting tissue cholinesterases and can lead to 
potentiation of responses to cholinergic agents. 


1103. Effect of Dibenzylene (S.K.F. 688A) as a 
sympathetic blocking agent. E. F. Kerru,* 
R. G. UNpERDAL* anv B. DeBoer. Dept. of 
Physiology and Pharmacology, Univ. of North 
Dakota School of Medicine, Grand Forks. 

Adult mongrel dogs of both sexes, ranging from 
2.7-13.5 kg were subjected to the administration 
of d,l-epinephrine, l-epinephrine and 1[-nor-epi- 
nephrine, (Levophed and Suprarenin Winthrop- 
Stearns) and acetylcholine under Dial with Ure- 
thane anesthesia and observed before and after 
administration of Dibenzylene. After Dibenzy- 
lene, the systolic pressure was depressed as com- 
pared to normal. To determine the potentiation 
to cholinergic stimuli, the same series was repeated 
after administration of atropine superimposed 
upon the sympathetic blocking agent. After atro- 
pine, the systolic blood pressure readjusted toward 
a nearly normal level. Blood pressure reversal 
effects were elicited with 2 of the sympathomime- 
tics after administration of the blocking agent. 
Pressure responses to Levophed were essentially 
unchanged. Potentiation of acetylcholine action 
on present observation is equivocal in that a 
threshold dose of acetylcholine was approximated. 
Cardioaccelerator effects were observed with epi- 
nephrine and suprarenin following the adminis- 
tration of Dibenzylene and accentuated «ter 
atropinization of the animal. Levophed produced 
the expected vagal effects before atropinization. 
After atropinization, there was essentially no 
cardioaccelerator component observable. Ele«‘ro- 
cardiographic studies were run concomitantly 
with above blood pressure and heart rate studies. 
These indicate the arrythmias induced by the 
sympathomimetics, other than Levophed. are 
prevented by the blocking agent. Abnormalities 
present in the T wave, however, persist in a‘). 
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1101. Pharmacologic activity of a series of 4- 
methyl coumarin derivatives. C. J. KENSLER, 
R. Ren&* aNnp ALEXANDER ScrIABINE.* Dept. 
of Pharmacology, Cornell Univ. Med. College, 
New York City. 

A series of 4-methyl coumarin derivatives con- 
taining alkyl substituents in the 6 position, and 
hydroxy or methoxy groups in either or both the 
7 and 8 positions have been examined for phar- 
macologic activity in cats, rats and rabbits. All 
13 compounds administered intravenously pos- 
sessed some depressor activity on the blood pres- 
sure of anesthetized cats at a dose level of 10 
mg/kg. Three of these compounds, 6-propyl-7- 
hydroxy-4-methyleoumarin, 6-butyl-7-hydroxy-4- 
methyleoumarin, and 6-butyl-7,8-dihydroxy-4- 
methyleoumarin, usually produced a marked de- 
pressor effect leading to circulatory collapse and 
death. This marked depressor effect was not ob- 
served with the closely related 6-ethyl-7,8-dihy- 
droxy, 6-ethyl-7-hydroxy, 6-hexyl-7-hydroxy, or 
7-hydroxy derivatives. The marked depressor ac- 
tivity was associated with the following changes 
in the electrocardiogram—progressive depression 
or inversion of the T wave, transient slowing of 
rate, appearance of idioventricular beats, and 
indications of an A-V block, partial and oc¢asion- 
ally complete. The transient slowing was pre- 
vented by section of the vagal nerves. Since in 
the isolated perfused cat heart, these compounds 
produced a decreased coronary blood flow, the 
effects on the heart in vivo may be due to a de- 
creased blood supply. The compounds examined 
possessed slight or no depressant activity on cat 
duodenal strips, guinea pig ileum or rat uterus. 
The two compounds tested for anticoagulant 
activity, the 6-ethyl-7-hydroxy and 6-ethyl-7,8- 
dihydroxy derivatives, at levels of 100 mg/kg did 
not possess detectable activity in rabbits stand- 
ardized with Dicoumarol. None of the coumarin 
derivatives potentiated barbiturate sleeping time 
in the rat. 


1105. Relationship between tolerance to hy- 
poxia and postirradiation anorexia. D. J. 
KiIMELDORF AND B. D. Newsom (introduced by 
Ratpn W. Braver). U. S. Naval Radiological 
Defense Lab., San Francisco, Calif. 

It was reported previously that the resistance 
to 20,000 feet simulated altitude was not decreased 
by previous exposure to x-rays. This degree of 
hypoxia resulted in 98% survival of all animals 
tested. In later experiments the degree of hypoxia 
was raised to lethal levels with 4 hour exposures 
to simulated altitudes in the range of 25,000 to 
30,385 feet. Rats, exposed to these conditions of 
hypoxia on days $ and 6 after irradiation (600 r, 
250 KVP, x-rays), were significantly more re- 
sistant to the lethal effects of hypoxia than non- 
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irradiated animals. Since inanition reduces oxygen 
consumption a study was made to determine if 
the superior hypoxic tolerance of irradiated ani- 
mals was a result of postirradiation anorexia. 
When the food consumption of nonirradiated 
animals was restricted to that for irradiated ani- 
mals the tolerance to hypoxia was similar in both 
groups and both were superior to fed controls. 
The body weight at 72 hours following food dep- 
rivation or irradiation was approximately 13% 
lower than that for fed nonirradiated animals of 
the same age. The contribution of the reduction 
in body weight to the superior hypoxic tolerance 
of irradiated animals was evaluated experimen- 
tally. The irradiated and the food deprived groups 
were significantly greater in their resistance to 
hypoxia than normal fed animals of the same body 
weight and age. It is concluded that the superior 
tolerance of rats to the conditions of hypoxia 
used at 3 to 5 days after irradiation is related to 
postirradiation anorexia occurring during this 
time. 


1106. Curariform activity of a homologous 
series of monoquaternary salts of N-(w- 
dialkylaminoalky]l)-phthalimides. Kazuo K. 
Kimura AND Paut M. Lisu.* Dept. of Phar- 
macology, School of Medicine; Huacu B. Dona- 
HOE.* Dept. of Chemistry, College of Arts and 
Sciences, St. Louis Univ., St. Louis Mo. 
Previous work by one of the authors has indi- 

cated that appreciable curariform activity is 

exhibited by monoquaternary N-(w-dialkylamino- 
alkyl)phthalimides. Therefore, a series of N-sub- 
stituted phthalimides was prepared in which the 
methylene chain length was increased progres- 
sively from n = 1 ton = 10. Curariform activity 
of these compounds was tested by using frogs, 

mice and rabbits (Federation Proc. 7: 233, 1948). 

In the frog, the maximum paralyzing activity was 

shown by those compounds where n = 7, 8 or 9, 

with a drop in activity where n = 10. The least 

amount of activity was shown by the first three 
members of the series where n = 1, 2 or 3. An 
increase of n from 3 to 4 produced a near tenfold 
increase in activity in the frog, whereas the change 
was not as marked in mice or rabbits. However, 
the same structure-activity-relationships were 
noted in all animal species tested. In the mice, 
the increase in potency produced an increase in 
lethal-dose to head-drop-dose index (ratio of 

LD50 tO HDs50). Where n = 1, the index was 1.6, 

whereas it was 2.2 in those compounds where n 

= 7, 8 or 9. The corresponding index with d- 

tubocurarine in mice is 1.7. In the rabbits, the 

most potent compounds (n = 8 or 9) showed head- 

drop doses approximately 17 times that for d- 

tubocurarine. Unlike Mytolon, decamethonium 

or succinylcholine, but like d-tubocurarine, eryth- 
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roidine or Flaxedil, the phthalimide compounds 
produced respiratory paralysis which can be an- 
tagonized in the rabbits with intravenous neo- 
stigmine injections and artificial respiration. (Re- 
search supported in part by grants from A.M.A. 
Council on Pharmacy and Chemistry Grant No. 
44 and Research Corp., N. Y.) 


1107. Interneuronal depressant properties of 
atrolactamide. ELLEN Eva Kine (introduced 
by Kiaus R. Unna). Dept. of Pharmacology, 
Univ. of Illinois College of Medicine, Chicago. 
Since certain anticonvulsants have been shown 

to depress interneurons selectively and compounds 
whose principal action is on spinal interneurons 
have been shown to have anticonvulsant proper- 
ties, it became of interest to investigate the inter- 
neuron depressant action of atrolactamide (M-144, 
Themisone) a compound shown by Jenney et al. 
(J. Pharmacol. & Exper. Therap. 106: 398, 1952) 
to have a wide spectrum of anticonvulsant effect. 
In spinal and anesthetized cats, M-144 has been 
tested on various neuropharmacological prepara- 
tions in which the interneuronal depressant prop- 
erties of mephenesin may be demonstrated. Atro- 
lactamide, in doses of 50-150 mg/kg, reduced or 
abolished the polysynaptic linguomandibular re- 
flex while leaving unaltered the monosynaptic 
patellar reflex. The inhibitory influence of the 
ipsilateral sciatic nerve on the patellar reflex, 
conducted over a monosynaptic pathway, was 
unaltered, while the facilitatory effect of stimu- 
lating the contralateral nerve, carried over a 
polysynaptic pathway, was reduced or abolished. 
Stimulation of the caudate nucleus has been shown 
by King et al. (1952 in press) to facilitate the 
linguomandibular reflex while having the inhib- 
itory effect on the patellar reflex usually de- 
scribed, probably through connections to the 
medial reticular formation of the medulla. These 
pathways were sensitive both to mephenesin and 
to atrolactamide. Like mephenesin, M-144 had 
little effect on the EEG in low dosage and studies 
are in progress on the action of larger doses on 
centers above the brain stem. As an interneuron 
depressant, M-144 has approximately 14 the ac- 
tivity of mephenesin, but its duration of action 
is much longer. 


1108. Mechanism of hypoglycemic activity of 
salts of meso-oxalic acid. Yosuito Kospaya- 
sH1 (introduced by M. H. Seevers). Dept. of 
Pharmacology, Faculty of Medicine, Univ. of 
Tokyo, Japan. 

A marked hypoglycemic activity of calcium 
and sodium salts of meso-oxalic acid on the 
alloxan diabetes in dog and rabbit, but not in the 
depancreatized dog, has been reported by Ko- 
bayashi, Ohashi and Takeuchi (Jap. J. Phar- 
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macol. 1: 9, 1951). Hyperglycemia induced by the 
subcutaneous injection of 0.1 mg/kg of adrenaline 
is suppressed significantly by the oral adminis- 
tration of the daily dose of 50-100 mg/kg of the 
drug for several days in rabbit. Also carbohydrate- 
induced hyperglycemia in the alloxan diabetic 
dog and rabbit is reduced and more rapidly re- 
stored to the normal level of blood sugar by giving 
the drug consecutively for several days. Some 
potentiation of the transient hypoglycemic con- 
vulsion after the alloxan administration is proved 
in cases of adding the drug. The increase of 
beta-cells in the islets of Langerhans and also the 
hyperplasia of the islets, but without significant 
change of the blood sugar level, were observed 
histologically by administration of the daily dose 
of 50-100 mg/kg of the drug for a few months in 
rat and rabbit. Those results suggest the pos- 
sibility that salts of meso-oxalic acid stimulate 
the islets of Langerhans to hyperfunction of the 
role of elaborating insuline. 


1109. Zine content of various pituitary frac- 
tions. J. J. Kocsis,* E. J. Wauaszex * C. E. 
GraHaM* ano E. M. K. Geruine. Dept. of 
Pharmacology, Univ. of Chicago and Wilson Labs., 
Chicago, Ill. 

It was previously reported (Lancet. 1621: 1308, 
1952) that the whale pituitary gland contains 175 
ppm of zine. The zine content of corticotrophin 
was reported as 198 ppm. Liver and most other 
tissues contain no higher than 40 ppm of zinc. The 
conclusion was reached that zinc may be an inte- 
gral part of the ACTH moiety. In this work we 
have determined the zine content of whole hog 
pituitary, crude and purified corticotrophin and 
other protein fractions obtained by standardized 
oxycellulose procedure. The zine determinations 
were carried out using a polarographic method 
developed by us. The method consisted of dry 
ashing of the powdered material, taking up the 
residue in conc. HCl, and evaporating to dryness. 
The residue is then dissolved in N/10 KCl which 
was used as the supporting electrolyte. The 
resulting solution was polarographed and the 
diffusion current of the zinc measured. This value 
may then be expressed in micrograms of zin¢ 
present in the solution. We have shown that whole 
hog pituitary contained 61.7 + 5.7 ppm of zine. 
The crude corticotrophin contained 59.6 + 1.7 
ppm of zinc. A physiologically inactive protein 
fraction contained 110 + 8.7 ppm of zinc. The 
purified corticotrophins varied greatly in their 
zine content. Values from 124 to 390 ppm of zinc 
were recorded. Work is now in progress to deter- 
mine whether a correlation exists between the 
corticotrophic activity and zine content of the 
purified corticotrophin. Data will also be pre- 
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sented on the zine content of pituitary glands of 
various species. * 


1110. Comparative toxicity of two vinyl-sub- 
stituted alkyl phosphates. J. K. Kopama,* 
M.S. Morse* ann C. H. Hine. Dept. of Phar- 
macology and Exptl. Therapeutics, School of Medi- 
cine, Univ. of California, San Francisco. 

Acute and subacute toxicity studies of two 
members of a new type of alkyl-substituted phos- 
phate were conducted with rodents. These com- 
pounds, diethyl 2-chlorovinyl phosphate (I) and 
dimethyl 1-carbomethoxy 1-propen-2-yl phos- 
phate (II) were selected from a group of candidate 
agricultural chemicals. The toxicity of both I 
and II was of the same order as parathion; how- 
ever, the action of II was more rapid in onset and 
shorter in duration following sublethal doses. 
Their mechanism of action was similar to that of 
other cholinesterase inhibiting organophosphorus 
compounds. The cholinesterase activity of I, II, 
and parathion was determined at different time 
intervals following intraperitoneal administra- 
tion of 14 the LDso. Cholinesterase activity of red 
blood cells, plasma, and brain returned to normal 
more slowly with I, following single administra- 
tion. Depression of cholinesterase activity of 
brain and red blood cells was also greater for I 
following repeated daily (2, 4, 8, 17 or 22) injec- 
tions. Female rats tolerated 50 ppm of either 
compound in their diet for 60 days without mor- 
tality; however, there appeared a depression of 
weight gain (II), and significant decrease in 
cholinesterase activity of brain, plasma and blood 
(I and II). Minimal signs of cholinesterase de- 
pression were noted in rats receiving 12.5 ppm in 
the diet. Cholinesterase depression of brain and 
red blood cells was noted in rats receiving 6.3 
ppm, the lowest concentration fed. 


llll. Nature of antagonism between N-allyl- 
normorphine (Nalline) and morphine. THE- 
ODORE KoppaNy!I AND ALEXANDER G. Karcz- 
MAR.* Dept. of Pharmacology, Georgetown Univ. 
Med. School, Washington, D. C. 

Since Nalline antagonizes respiratory depres- 
sion, analgesia and intestinal effects of morphine 
(Unna. J. P. E. T. 79: 27, 1948; Hart anp Mc- 
Caw ey. ibid. 82: 339, 1944) it may act as a ‘bio- 
logical antagonist’ of morphine. It should then 
reverse all morphine effects. Nalline was, there- 
fore, studied with reference to convulsant action 
of morphine in rats and mice (138 animals). 
Naliine was given i.v. (10-25 mg/kg), i.m., or 
ip. (up to 100 mg/kg) either prior to morphine 
(300-600 mg/kg) or immediately following mor- 
phine-induced convulsions. In neither case did 
Nalline significantly decrease morphine mortality 
or incidence of convulsions. In some animals 
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Nalline appeared to hasten the onset of convul- 
sions. In other series of experiments Nalline did 
not decrease mortality or convulsions induced 
by thebaine (30 mg/kg), a primary CNS-stimu- 
lating opiate, while pentobarbital sodium (30 
mg/kg) had in these cases a life saving effect 
despite the persistence of convulsions. Nalline 
antagonized however demerol and methadon (200 
mg/kg) analgesia and catalepsy (SmitH et al. 
Federation Proc. 10: 335, 1951). Nalline is not, 
per se, a CNS stimulant, but it is an analgesic 
(o.c.), which however does not exert its own 
analgesia when administered to morphinized ani- 
mals. The above fact, antagonism between Nalline 
and other than morphine analgesics, and as 
Nalline cannot abolish morphine convulsions, 
seem to indicate that Nalline is not a typical 
‘biological antagonist’ of morphine. The limited 
efficacy of Nalline in antidoting morphine is due 
to its insignificant effect on the important CNS 
stimulating component of morphine toxicity. 


1112. Relative resistance of contracting frog 
rectus to curare-like influences. CHARLEs P. 
KRaAaTz AND JOAN E. CopeLanp.* Dept. of 
Pharmacology, Jefferson Med. College, Philadel- 
phia, Pa. 

The rectus abdominis muscle of the frog was 
stimulated submaximally by acetylcholine, the 
influence of tubocurarine being tested at various 
intervals before and after the beginning of the 
contraction. Amounts of curare which are strongly 
antagonistic to acetylcholine when applied pre- 
vious to it simply slow or arrest shortening when 
given after the contraction has begun. Four to 
five times the amount of tubocurarine is neces- 
sary to induce any relaxation in the presence of 
previously applied acetylcholine. Pentobarbital, 
magnesium and calcium, also antagonistic to 
acetylcholine on this preparation, showed a similar 
weak ability to reverse a developing contraction. 
While potassium contractions were slightly aug- 
mented by pentobarbital and tubocurarine, pre- 
vious applications of magnesium and calcium were 
strongly antagonistic. Here too, reversal of the 
developing contraction required the addition of 
much larger amounts of these ions. Decametho- 
nium contractions were readily blocked by tubo- 
curarine, magnesium and calcium, but not by 
pentobarbital in high concentration. Reversal of 
decamethonium contractions by subsequent ap- 
plication of the antagonists was again more 
difficult. Magnesium and calcium, strongly an- 
tagonistic to decamethonium and potassium and 
less so to acetylcholine, were additive in each 
case. 


1113. Inhibition of phrenic respiratory po- 
tentials by adrenaline and other sympatho- 
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mimetic amines. WILLIAM A. Krivoy,* E. 

Ross Hart anp AmepgEo 8S. Marrazzi. Neu- 

rology Branch, Clinical Research Div., Chemical 

Corps Med. Labs., Army Chemical Center, Md. 

Previous studies from this laboratory have 
demonstrated the central actions of cholinergic 
agents on the respiratory outflow over the phrenic 
and intercostal nerves. Consistent with this, relief 
was obtained by atropine. Block was induced by 
d-tubocurarine. At other synapses where we have 
studied these phenomena, adrenergic agents also 
were active usually in a manner reciprocal to 
cholinergic activity, i.e., they induced inhibition. 
Therefore, the effects of adrenaline and other 
sympathomimetic amines on the respiratory out- 
flow were examined. A reversible inhibition not 
closely or causally related to circulatory phenom- 
ena was demonstrated. Thus, by actual record of 
the respiratory outflow confirmation is obtained 
for the similar inhibition described by Hoff, 
Breckenridge and Cunningham (Am. J. Physiol. 
160: 485, 1950) with an extension to other sym- 
pathomimetic amines. 


1114. Codeine destruction rates from data of 
Adler and Latham. Huco KRvEGER. Oregon 
State College, Corvallis. 

The data of Adler and Latham (PSEBM 1950) 
on radio-active carbon dioxide in the expired air 
after the administration of methoxy-labeled code- 
ine were treated as fitting the exponential func- 
tion (1), derived from —dq/dt = kiq, where dq/dt 
is the rate of alteration of the quantity of code- 
ine q. 


E(t, to te) = f- Ks (e~ Ris _ eK 12) (1) 


E is the quantity excreted between 4; and ¢ and 
f-K; should give the total quantity excreted via 
the pathway under consideration, in this case 
the lungs. (KrueGER. Proc. Oregon Acad. Sc., 
1953.) Values of 29, 40, 6, 6, 6 and 6% were ob- 
tained for the hourly rates of alteration of q 
during the periods 4.0-12.0, 8-16, 12-20, 16-24, 
20-28 and 24-32 hours after the administration 
of the radio-active codeine. Codeine alteration 
does not follow a simple exponential law. The 
increase in the rate of change of q from 29 to 40%, 
at a time when absorption is nearly complete, 
suggests a conversion of codeine into a methoxy 
containing metabolite, with subsequent conver- 
sion of the methoxy of the metabolite into carbon 
dioxide proceeding at a slower rate than the de- 
methylation of codeine. At even the lower rate 
of 29%, the codeine remaining should have been 
reduced to less than 1% at-the end of 20 hours. 
Subsequently over 3% of the injected radio- 
activity were recovered in the expired air. This 
suggests conversion of the radio-active carbon of 
the metabolite of codeine into carbon dioxide 
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at the slow rate of 6% hourly of the quantity of 
metabolite present. 


1115. Codeine pool in stabilized codeine ad. 
dicts of Oberst. Huco KrurGceEr. Oregon State 
College, Corvallis. 

Oberst has indicated that the daily excretion 
of codeine by a codeine addict, stabilized on 885 
to 966 mg daily, averaged 53.6 mg or 5.78% of 
the quantity administered. When codeine was 
withdrawn the excretion dropped from 42.7 (last 
daily dose 885 mg) on the day before withdrawal 
to 15.8, 9.8, 2.4 and 0.0 mg on the Ist, 2nd, 3rd 
and 4th days following withdrawal. Substitution 
in equation 6 of Krueger (Proc. Oregon Acad. 
Sc., 1953) gives 25.6/15.8 = 1 + e~*4*! and K;, = 
0.02. Another evaluation of K,; can be obtained 
from the fact that during the period of stabili- 
zation q is constant and therefore f-K; is given 
by the daily excretion of codeine. Substituting 
in equation 4 of Krueger gives 15.8/42.7 = 1 - 
e~**™i and K; = 0.019. Codeine destruction is at 
the rate of 1.9 to 2.0% of the codeine present per 
hour. The turnover time of codeine in a stabilized 
addict is around 50-52 hours, and the codeine 
pool 2.08-2.17 times the daily dose or 1844-2100 
mg. The magnitude of the codeine pool suggests 
a basis of withdrawal phenomena when theoreti- 
cally equivalent doses of codeine are substituted 
for morphine in stabilised morphine addicts. It 
would take beyond the 3rd day for a codeine pool 
of the estimated magnitude to be built up. While 
codeine excretion is 5.78% of the daily dose given, 
it is only 2.32% of the codeine present in the stabi- 
lized addict. 


1116. Purification and properties of glycolic 
acid dehydrogenase of animal origin. ERN- 
EST Kun. Dept. of Medicine, Tulane Univ. 
New Orleans, La. 

Previous work (J. Biol. Chem. 194: 603, 1952; 
Federation Proc. 11: 364, 1952) indicated the 
presence in mammalian liver of a soluble enzyme 
which catalyzes the oxidation of glycolic ‘hy- 
droxyethanoic) acid to glyoxylic acid. This fl: vo- 
protein is recovered from rat liver extracts by 
(NH4)2SO, fractionation between 43-59% satuira- 
tion, with 65-85% yield. By successive salt frac- 
tionations, 200-350-fold concentration of enzyme 
activity was achieved between 55-58% satura’ ion 
with (NH,)2SO,. Further purification (abou! 2- 
fold) was achieved by ethanol fractionation at 
—10°C. For maximal activity the enzyme requ: res 
FAD, which can be only partly replaced by 
FAM. The inactive apoenzyme was reactiva'ed 
by FAD. This reactivation is inhibited by io::0- 
acetate, which does not inhibit the holoenzyme. 
Hydroxylamine (10-* m) inhibits the enzyme. 1] he 
purified enzyme has highest affinity to glyevli¢ 





M arc! 


acid. 
are ( 
L(+ 
idize: 
mus: 
tion 
not. 


117. 
cot 
iso 
La 
Ad 
D. 
Pre 

rinat! 

prom 

lic b 

bioas 

hous 
were 
anim 

Smal 

and | 

Signi 

fema 

tivel: 

Signi 

in m 

large 

kidn 
was 
pare! 

A m 

been 


March 1958 


acid. while glycolaldehyde and pure p(—) lactate 
are oxidized at 15-20% the rate of glycolate. 
L(+, lactate and phosphoglycolate are not ox- 
idized. Purified lactic acid dehydrogenase of heart 
mus:le also oxidizes glycolic acid, but this reac- 
tion requires DPN while the liver enzyme does 
not. Kinetic studies will be presented. 


1117. Toxicants in tissues of rats on diets 
containing dieldrin, aldrin, endrin and 
isodrin. FriepA M. Kunze* ano Epwin P. 
Laue. Div. of Pharmacology, Food and Drug 
Admin. Federal Security Agency, Washington, 
D.C. 
Proposal of these chemicals, all highly chlo- 

rinated naphthalenes, as effective insecticides 

prompted this preliminary study of their metabo- 

lic behavior in a mammalian species. Using a 

bioassay technique, based on the response of the 

housefly, extracts of liver, kidney, fat, and brain 
were examined for toxicant after the experimental 
animals had been on the above diets for 12 weeks. 

Small but measurable storage occurred in brain 

and liver and was generally greater in the female. 

Significant amounts of toxicant were found in 

female fat after dieldrin and aldrin, but compara- 

tively smaller amounts after endrin and isodrin. 

Significantly lower storage of toxicant occurred 

in male fat, and in the same order. Strikingly 


large quantities of toxicant were found in male 
kidneys, notably after dieldrin and aldrin, but it 
was shown that this toxicant differs from the 
parent substances and is probably a metabolite. 
A metabolite having similar properties has also 
been found in male urine, but none in female. 


1118. Enzymatic dealkylation of aminopyrine 
and other alkylamines in vitro. Bert N. 
La Du, Jr.,* NATALIE TRousOF* AND BERNARD 
B. BropiE. Research Service, Third (New York 
Univ.) Med. Div., Goldwater Memorial Hosp., 
New York City, and Lab. of Chemical Pharma- 
cology, Natl. Heart Inst., Natl. Insts. of Health, 
Bethesda, Md. 

Studies by Taggart, Poet and Brodie have 
shown that the demethylation of aminopyrine 
(4-dimethylaminoantipyrine) to 4-aminoantipy- 
rine occurs in homogenates of rabbit liver. For 
high activity the homogenate must be supple- 
mented with nicotinamide, coenzyme II, and 
magnesium ion, and incubated at 37° with oxygen. 
No demethylation occurs under anaerobic condi- 
tions, coenzyme II cannot be replaced by coen- 
zyme I, and magnesium cannot be replaced by 
manganese. After centrifugation of the homo- 
genate at 30,000 g the dealkylation activity re- 
mained in the supernate. Other compounds which 
undergo dealkylation in this preparation are the 
monomethyl, the diethyl and, to a slight extent, 
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the dibutyl analogues of aminopyrine. Evidence 
has been obtained suggesting that these analogues 
compete for the same enzyme system. Quinacrine 
also undergoes de-ethylation in this system. 
Studies on a number of other alkylamino com- 
pounds will be reported. Only slight inhibition 
of dealkylation was observed with the addition 
of cyanide, iodoacetate, fluoride or 2,4-dinitro- 
phenol. 8-Diethylaminoethyl diphenylpropylace- 
tate-HCl (SKF 525A) has been shown to inhibit 
the dealkylation of a number of alkylamines both 
in vivo and in vitro. Both SKF 525A and its cor- 
responding acid (diphenylpropylacetic acid) at 
2 X 10-4 m inhibit the dealkylation of amino- 
pyrine and its monomethy] and the diethyl an- 
alogues by about 50%, suggesting that the same 
enzyme is involved in the dealkylation of these 
compounds. The percentage inhibition is un- 
changed by varying the substrate concentration, 
suggesting that this inhibition is noncompetitive. _ 


1119. Use of predictable linearity of spontane- 
ous failure in the dog heart-lung prepara- 
tion for comparison of actions of procaine 
amide and quinidine on cardiac output. 
VINcENT LAnzon1,* Ira M. BARASH* AND BYRON 
B. Ciarx. Pharmacology Dept., Tufts College 
Med. School, Boston, Mass. 

Earlier experiments (BuRN. Brit. J. Pharmacol. 
5: 306, 1950) suggest that the reduction of cardiac 
output (measured as the response to an abrupt 
elevation of the venous reservoir) may be a linear 
function of time. If this were the case, one could 
predict the expected decline in cardiac output 
from the initial rate of failure. Since the initial 
rate of failure in each preparation varies, each 
must serve as its own control. Using the method 
of orthogonal polynomials and determining f 
ratios, it was shown that the spontaneous rate of 
failure was a linear function of time. This was 
true in each case at the 1% level for at least 80 
min after the onset of failure. Therefore it is 
permissable to extrapolate the regression line of 
cardiac output from the 40-min point to the 80- 
min point. Our results show that in the controls 
there was good agreement between the expected 
and observed decline in cardiac output. With this 
experimental design, procaine amide or quinidine 
was introduced at the 40-min point, and the end 
point of the expected regression line was compared 
with the end point of the observed regression line. 
In 16 experiments, it was found that in approxi- 
mately equivalent concentrations (ca. 10 megm/ 
ml of serum) quinidine accelerated the rate of 
failure more than procaine amide. The degree of 
acceleration of failure was of the same order for 
ca. 20 mcgm/ml of procaine amide and ca. 10 
megm/ml of quinidine. 
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1120. Effects of alcohol on coronary circula- 
tion in the dog. NorMAN LasKER* AND THEO- 
DORE R. SHERROD. Dept. of Pharmacology, Univ. 
of Illinois College of Medicine, Chicago. 

The effects of alcohol on coronary circulation 
were studied by two methods in the open-chest 
anesthetized dog: a) the coronary sinus outflow 
technique, using the method of Sherrod and b) 
the bubble flow meter, which measured coronary 
artery inflow. Blood levels of alcohol were deter- 
mined periodically and related to changes in 
coronary flow. Mean arterial blood pressure and 
heart rates were determined throughout each 
experiment. Following the rapid intravenous in- 
jection of 50% alcohol (500 mg/kg of body weight) 
a marked increase in coronary sinus outflow was 
observed. The increased coronary flow occurred 
almost immediately following the alcohol and 
reached a maximum of more than 100% of control 
values. After 30 min the coronary sinus outflow 
was still elevated above normal. There was a 
slight but persistent fall in blood pressure and a 
decrease in heart rate. The rate of coronary flow 
was directly related to blood levels of alcohol. 
Alcohol given intravenously at a dose level of 
375 mg/kg produced about a 50% increase in coro- 
nary sinus outflow; while 250 mg/kg resulted in 
only slight increase. The slow intravenous infusion 
of 10% alcohol (500 mg/kg of body weight over a 
period of 30 min) also caused a significant increase 
in coronary flow, but not as marked as that seen 
following the rapid injection of a similar dose. 
By means of the bubble flow meter technique the 
intravenous administration of alcohol caused a 
significant increase in coronary artery inflow. 
This was measured with a cannula placed directly 
into the left circumflex branch of the left coronary 
artery 


1121. In vitro hemolysis of dog erythrocytes 
by methylene blue. I. F. J. Leary,* J. F. 
Couutns,* A. B. ViALPANDO* AND H. C. Struck. 
Dept. of Physiology and Pharmacology, Creighton 
Med. School, Omaha, Nebr. 

Administration of methylene blue causes hemo- 
lytic anemia in mammals. Investigation of this 
phenomenon has included a study of lactate 
metabolism of erythrocytes in the presence of the 
dye. Normal dog erythrocytes were used. Dog 
blood was heparinized, and the cells washed free 
of plasma with a modified Krebs-Ringer-phos- 
phate solution, pH 7.4. One volume of packed 
cells was suspended in two volumes of this modi- 
fied Ringer solution, and the suspensions studied 
by standard Warburg technic. It was found that 
the addition of lactate alone had no effect on the 
Qo, of erythrocyte suspensions over periods up 
to 10 hr. Methylene blue, with or without added 
lactate, caused a biphasic curve of oxygen uptake. 
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During the first part of the reaction the Qo, was 
higher than the controls without the dye, the 
increase being a function of amount of lactate 
added. After periods of time varying inversely 
with lactate concentration there was a sudden 
increase in Qo, which continued for about 90 
min. Periodic examination of the vessel contents 
showed that no hemolysis occurred in the absence 
of methylene blue; when the dye was present 
hemolysis began with the start of the second 
phase of the reaction, proceeding rapidly to com- 
pletion. When hemolysis was complete oxygen 
uptake stopped. The total oxygen consumption 
was a function of the lactate concentration. 
(This investigation was conducted under a con- 
tract with the Office of Naval Research.) 


1122. Manometric respirometer for muscle 
tissue allowing simultaneous recording of 
contraction. KwanG Soo LEE (introduced by 
CHARLES M. GruBER, JR.). Dept. of Pharma- 
cology, Jefferson Med. College, Philadelphia, Pa. 
A new method has been devised which enables 

us to observe both the oxygen consumption and 

the contraction of muscle. This method requires 

the use of two new pieces of equipment. One is a 

modified Warburg flask with built-in stimulating 

electrodes. The other is a muscle holder with a 

mirror attached for recording the contraction of 

the muscle through a window. This device can be 
used for simultaneous observation of both the 
oxygen consumption and the contraction of any 
muscle which is thin enough to supply its oxygen 
need by simple diffusion. In the papillary muscles 
studied changing the shake rate did not change 
the oxygen consumption, indicating an adequate 
oxygen diffusion for the muscle. Papillary muscles 
were prepared from the right ventricle of cats 
hearts. The oxygen consumption of these papillary 
muscles during stimulation dropped sharply in 
the first one to one and a half hours, stabilized 
for 2-3 hr, then gradually increased reaching 
several times the original rate in 7-9 hr. The oxy- 
gen consumption of resting heart muscle remained 
almost constant except the rapid fall in first one 
or one and a half hours. The ratio of active to rest- 
ing respiration during the period of stabilization 
ranged from 1.5-2.0. Various concentrations of 
ouabain were added to the medium during ihe 
period of stabilization to investigate the relation- 
ship between its effect on the force of contraction 
and the oxygen consumption of papillary muscle. 

It appears that there is no parallel relations!ip 

between increased contractility and increased 

oxygen consumption. 


1123. An important fallacy in routine deter- 
minations of acute drug toxicity. DaviD 
Lene anpD Murray Pozner.* New York Med. 
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College, Flower and Fifth Avenue Hosps., New 

York City. 

Since in deteriiinations of acute drug toxicity, 
mortality figures are usually computed on the 
basis of a 3-day observation period, serious errors 
in the interpretation of the true inherent toxicity 
of a drug may result. This is exemplified in studies 
with a series of closely related drugs (sulfon- 
amides), which manifest significant differences 
in latent secondary toxicity (mechanical blockage 
of the kidneys), due to substantial variation of 
one physical characteristic (solubility). Using 
the customary procedure, the intraperitoneal LD50 
for male albino rats, expressed in gm/kg body 
weight was found to be: Sulfadiazine (SD)— 
1.3, Sulfamerazine (SMD)—1.5, Sulfamethazine 
(SMMD)—1.2, triple mixture (equal partial 
amounts of SD, SMD, SMMD)—L.8, and Gantri- 
sin—2.1. This toxicity relationship is misleading, 
since it fails to consider blood concentrations and 
time of survival. It is well known that rats in- 
jected with fatal amounts of sulfadiazine survive 
for days, whereas Gantrisin and SMMD kill 
within hours, as a rule. This discrepancy was 
corrected by raising the dosages of the slower 
acting sulfonamides until all drugs killed at iden- 
tical intervals. Blood levels at death were deter- 
mined. As a representative observation, rats 
succumbing at 1 and 3 hours after injection showed 
the following average free sulfonamide concentra- 
tions in heart blood, expressed in mg %: SD— 
655, 385; SMD—264, 188; SMMD—150, 126; triple 
mixture—300, 269; Gantrisin—307, 217. Hence, on 
the basis of blood levels producing death within 
the same period of time, SD possesses by far the 
lowest toxicity, followed by the triple mixture, 
Gantrisin, SMD and SMMD in that order. It 
seems that this form of determination gives 
results more representative of the true inherent 
toxicity, since it eliminates the disturbing influ- 
ence of secondary factors. (Supported by a grant 
from the Council on Pharmacy and Chemistry 
of the A. M. A.) 


1124. Influence of sodium and potassium de- 
pletion upon development of experimental 
cardiovascular injury in the albino rat. 
Davip Lenr, Jacop CuurGc* AND RoBert M1- 
Ltora.* New York Med. College, Flower and 
Fifth Avenue Hosps., New York City. 

A simple short-term method for the production 
of standardized cardiovascular alterations in the 
albino rat has been described previously (D. 
Leur anp J. Cuura. Federation Proc. 11: 368, 
1952; J. Mt. Sinai Hosp. 19: 106, 1952). This 
method, by way of renal injury, induces almost 
invariably severe medionecrosis and calcification 
of the aorta and its main ramifications accom- 
panied by disseminated myocardial necrosis and 
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hypertension within a period of 5-7 days. The 
present paper deals with the influence of radical 
curtailment of the sodium or potassium intake 
upon the development and course of these altera- 
tions. A synthetic diet, which lends itself readily 
to any desired modification of composition, was 
fed to groups of young adult albino rats of our 
own colony. A total of 40 male and female rats 
were maintained on sodium poor or sodium free 
diets, starting 3-4 weeks prior to the production 
of renal injury. The animals were weighed twice 
weekly. Food intake, urine output and systolic 
blood pressure were recorded daily. The total 
urinary elimination of sodium and potassium was 
estimated repeatedly. The animals were killed 
at predetermined intervals by exsanguination. 
Sodium, potassium, calcium, inorganic phosphate 
and N.P.N. were determined in the blood. The 
heart, thymus gland, adrenals and kidneys were 
weighed. Stained sections of these and most other 
vital organs were examined under the microscope. 
It was found that sodium depletion did not pre- 
vent the development of hypertension nor did it 
influence to any noticable degree the evolution 
of the typical pathologic anatomical picture of 
cardiovascular lesions and other organic changes 
observed in 20 rats maintained on control diets 
with high sodium content. Similar preliminary 
tests with a diet deficient in potassium, indicated 
a possible protective action against cardiovascular 
alterations, although no change could be observed 
in the severity of the renal injury and the hyper- 
tensive phase which this lesion induced. (Sup- 
ported by a research grant from the Natl. Heart 
Inst., Natl. Insts. of Health, USPHS.) 


1125. Pharmacological effects of toluidine 
blue and neutral red. James L. Leitcn* 
AND Tuomas J. Hatey. Atomic Energy Project, 
Univ. of California, Los Angeles. 

Dogs under Dial-urethane anesthesia were given 
injections of toluidine blue or neutral red in doses 
varying from 0.5 to 10 mg/kg. Toluidine blue gave 
a pressor response whereas neutral red gave a 
depressor one and these effects were not blocked 
by atropine (1 mg/kg) or dibenzyline (5 mg/kg). 
Intra-arterial injection and measurement of blood 
flow in the hind limb of the dog with the Shipley- 
Wilson rotameter (Proc. Soc. Exper. Biol. & Med. 
78: 724, 1951) showed that toluidine blue was a 
vasoconstrictor while neutral red was a vasodila- 
tor. The locus of action of these two dyes was 
directly on the effector cells of the smaller blood 
vessels. Both dyes stimulated respiration increas- 
ing both the rate and the depth. Both dyes pro- 
duced bradycardia but toluidine blue produced 
this effect at a lower dose under all experimental 
conditions. Toluidine blue caused an increase in 
the height of the T wave and a high take off of 
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the P wave and although these ECG changes were 
slightly decreased they were not blocked by either 
atropine or dibenzyline. Neutral red decreased 
the height of the T wave and this effect was 
blocked by atropine. Neither toluidine blue nor 
neutral red was able to block acetylcholine or 
epinephrine. Toluidine blue produced a hyper- 
thermia under all experimental conditions whereas 
neutral red had no effect on body temperature. 
Both dyes were distributed throughout all body 
tissues and were excreted in the bile and urine. 
There is a definite relationship between chemical 
structure and pharmacological action, the thiazine 
dye (toluidine blue) has pressor and hyperthermic 
effects while the phenazine dye (neutral red) 
has only a depressor effect. These differentations 
in activity appear to be related to a single struc- 
tural change in the basic nucleus; thiazine dyes 
have a sulfur atom in position 9 whereas phena- 
zine dyes have a nitrogen atom in that position. 
(Based on work performed under Contract No. 
AT-04-1-GEN-12 between the Atomic Energy 
Commission and the Univ. of California, Los 
Angeles.) 


1126. Effects of adrenergic blocking agents in 
tumbling shock in the rat. E. Z. Levy,* 
W. C. Nortn* ano J. A. WeEtts. Dept. of Phar- 
macology, Northwestern Univ. Med. School, Chi- 


cago, Ill. 

It has been reported that dibenzylene reduces 
mortality from tumbling shock (Federation Proc. 
11: 7, 1952) and that dibenamine protects dogs 
from hemorrhagic shock (Circ. 2: 179, 1950). To 
determine whether this protective action is pecu- 
liar to dibenzyl amine type compounds, or is a 
general property of adrenergic blocking drugs, 
several well known sympatholytic agents were 
investigated. Male Sprague-Dawley rats were 
injected intraperitoneally with varying doses of 
these drugs five to thirty minutes before tumbling 
in the Noble-Collip drum. The prophylactic effect 
of dibenzylene was confirmed. One mg/kg of 
D.H.E.-45 reduced mortality at 650 turns from 
88% in 36 untreated animals to 30.5% in 36 treated 
rats. Similar results were obtained with phentol- 
amine, piperoxan, benzazoline and SY-28. With 
dibenzylene and SY-28 the iTs0 could be elevated 
50-100%. Thus, all adrenergic blocking drugs 
tested were prophylactically protective. In ani- 
mals not pretreated, dibenzylene and D.H.E.-45 
injected i.v. or i.p. immediately upon removal 
from the drum failed to reduce the expected 
mortality. At 650 turns, untreated rats are alive 
on removal from the drum and 80-100% die 15 
min to 24 hr later. Although the doses of the 
drugs employed are not independently toxic, it 
was observed that 5-35% of rats pretreated with 
these drugs were dead upon removal from the 
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drum. Subsequent death of pretreated animals 
which were alive on removal was infrequent 
(0-20%), resulting in a marked reduction in total 
mortality. Possible interpretation of these ob- 
servations will be discussed. 


1127. Effect of various drugs in antagonizing 
toxicity of TEPP. Joun R. LEwis anv W. B. 
McKeon, Jr.* Pharmacology Section, Sterling- 
Winthrop Research Inst., Rensselaer, N. Y. 
The toxic effects of TEPP result from its high 

anticholinesterase action and are manifested by 
muscarinic, neuromuscular and central symptoms. 
Various compounds having pharmacological ac- 
tions which might affect each of these symptoms 
have been tested as antagonists to the lethal 
effects of TEPP. When tested prophylactically 
in albino mice, no single drug was effective against 
2 LDs0 of TEPP. However, the combination of 
different types of drugs did provide protection, 
the most effective being a combination of scopol- 
amine and Mytolon Chloride. The study of re- 
lated compounds showed there was no correlation 
between protective action and anticholinergic 
activity in the one group or between protective 
action and curarimimetic activity in the other 
type of compound. Additional studies showed 
that Mytolon Chloride has anticholinesterase ac- 
tivity about one-half that of eserine. The protec- 
tive action of Mytolon Chloride is much greater 
than that of eserine, whereas neostigmine is in- 
active. Therefore, there is no direct relationship 
between protective action and anticholinesterase 
activity. 


1128. Disappearance of tetracaine from sub- 
arachnoid space. Ex1 Lipscuitz,* Davin L. 
Davis* AND Francis F. Fouipes. Dept. of Anes- 
thesia, Mercy Hosp., and Section on Anesthesiol- 
ogy, Dept. of Surgery, Univ. of Pittsburgh, School 
of Med., Pittsburgh, Pa. 

The absorption from the subarachnoid space of 
16 mg tetracaine, dissolved in 4 ml 10% dextrose 
in 10 patients or 0.85% saline in 10 others was 
observed. The level of sensory anesthesia was 
allowed to progress between 8th to 6th dorsal 
dermatomes. Two-tenths ml samples of spinal 
fluid were removed, using the technic descri!sed 
previously (Federation Proc. 11: 213, 1952), im- 
mediately and at 1, 3, 18, 33, 48, 63, 78, 93 and 
108 min after the subarachnoid injections. ‘he 
tetracaine concentration in the samples was det:T- 
mined by ultra-violet spectrophotometry with a 
Beckman Model DU Quartz Spectrophotomet =r. 
Similarly to our experience with procaine and 2- 
chloroprocaine, (Federation Proc. 11: 213, 192) 
the concentration of tetracaine fell very rapi:ly 
in the first 3 min and very slowly from then «n. 
The disappearance of tetracaine dissolved in 
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dextrose was more rapid than that dissolved in 
saline. The onset of anesthesia was faster and its 
intensity greater when the diluent was dextrose. 
The initial rapid decrease of the tetracaine con- 
centration could not be explained by diffusion in 
the spinal fluid. When the tetracaine concentra- 
tion failed to decrease rapidly no spinal anesthesia 
developed. This might be considered indirect 
evidence in favor of the fact that absorption of 
tetracaine into the nerve roots is a prerequisite 
for the development of spinal anesthesia. 


1129. Parasympathomimetic activity and syn- 
ergism with neostigmine of compounds 
possessing curariform activity. PauL M. 
Lish* AND Kazuo K. Kimura. Dept. of Phar- 
macology, School of Medicine; Hucu B. Dona- 
HOE.* Dept. of Chemistry, College of Arts and 
Sciences; St. Louis Univ., St. Louis, Mo. 

The authors have shown that monoquaternary 
N-(w-dialkylaminoalky])-phthalimides possess ap- 
preciable curariform activity. The LDso of d- 
tubocurarine chloride in mice is known to be 
increased 95% by premedication of the animals 
with either physostigmine or neostigmine (Federa- 
tion Proc. 6: 378, 1947). However, similar pre- 
medication of mice with neostigmine (0.3 mg/kg, 
s.c.) showed a decrease of over 100% in the LD5o 
of one of the more active phthalimide compounds. 
Studies in pentobarbitalized dogs have shown that 
intravenous doses of these phthalimides, too low 
to produce paralysis of striated muscle, produce 
parasympathomimetic effects such as sialorrhea, 
marked depression of the mean arterial pressure, 
and enhancement of the contractions of striated 
musculature. There is augmentation of the effects 
of intravenous epinephrine and acetylcholine on 
the mean arterial pressure following intravenous 
injections of these phthalimide compounds. This 
latter effect of certain ‘curare-like’ substances 
had been reported by others (Compt. rend. Soc. 
de biol. 145: 496, 1951). (Research supported in 
part by grants from A. M. A. Council on Phar- 
macy and Chemistry Grant No. 44 and from the 
Research Corp., N. Y.) 


1130. Effects of altered adrenal cortical activ- 
ity on renal function. J. MAXWELL LITTLE, 
Ernest H. Yount* anp Weston M. KELseEy.* 
Depts. of Physiology and Pharmacology, Medi- 
cine, and Pediatrics and Labs. of A. H. Robins 
(o., Bowman Gray School of Medicine, Wake 
Forest College, Winston-Salem, N. C. 

Inulin and PAH clearances were run on each 
dog on three separate days to establish a control 
level of function. Then each animal received 
daily 100 mg/m? of ACTH as ACTHAR-gel intra- 
muscularly for 10-12 days; during this period the 
clearances were repeated usually on the 4th, 6th 
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and llth days of ACTH administration. Rho- 
thane (DDD) was then given orally, in daily doses 
varying from a total dose of 225 mg to 100 mg/kg, 
for a period of from 1-4 months; at which time 
clearances were repeated as in the control period. 
While continuing DDD, ACTHAR was given and 
clearances run, as above. The mean results on 4 
dogs, expressed as % of control mean, for inulin 
and PAH clearances and filtration fraction were, 
respectively: ACTH alone, 156%, 160%, 98%; 
DDD alone, 78%, 81%, 95%; DDD plus ACTH, 
94%, 98%, 96%. Microscopic examination of the 
liver and kidneys revealed no lesions of signifi- 
cance, while examination of the adrenal cortex 
showed varying degrees of atrophy confined to the 
fasciculata and reticularis zones. The animals re- 
mained in good health throughout the experiment 
without special care. The data support the hy- 
pothesis that some factor liberated by the two 
inner zones of the adrenal cortex, under the influ- 
ence of ACTH, alter the hemodynamics of the 
kidney. (Supported by a grant from the USPHS.) 


1131. Response of severe hypertension to the 
intramuscular administration of depot Ver- 
iloid. W. R. LivEsay* anp JoHn H. Moyer. 
Depts. of Medicine and Pharmacology, Baylor 
Univ. College of Medicine, Houston, Tex. 

The low therapeutic index of orally adminis- 
tered Veriloid has been previously shown. How- 
ever, when infused intravenously, effective reduc- 
tion in blood pressure can be obtained without 
prohibitive side reactions. When given intra- 
muscularly in an aqueous solution an effective 
reduction in blood pressure is also obtained but 
the hypotensive response only lasts for 2-4 hr. In 
an attempt to reduce the frequency of intramuscu- 
lar administration, the response to Veriloid in a 
corn-oil depot preparation has been studied on 20 
patients with severe hypertension. The initial dose 
in all cases was 3 mg. On separate days this dosage 
was increased by 1 mg increments until the opti- 
mum response was obtained. It was found that 
effective hypotension could be produced within 60 
min and lasted up to 12 hr after a single intra- 
muscular injection. The optimum effective doses 
were between 3 and 7 mg with an average of 5 
mg. Pernicious side effects occurred only when the 
optimum dose was exceeded and excessive hypo- 
tension produced. When this occurred, there was 
less delay in the initial response and the hypoten- 
sive effect persisted for a greater length of time. 
Orthostatic hypotension was a common occur- 
rence in this instance. In contrast, when the 
optimum dose was administered, the supine reduc- 
tion in blood pressure was equivalent to the 
reduction in the upright position. 
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1132. Weight changes in dying tissues, and 
and following ultrafreezing. CHARLES N. 
LoEsER* AND Toratp Souimann. Depts. of 
Anatomy and Pharmacology, Western Reserve Univ. 
School of Medicine, Cleveland, Ohio. 

Ultrafrozen frog skeletal muscle shows an irre- 
versible weight loss of about 30% on thawing in 
cooled Ringer solution in half an hour. Other cold- 
blooded muscle and tissues also show significant 
weight losses. Warmblooded tissues do not. Non- 
frozen tissues in cooled Ringer solution, after 
rapid small changes of osmotic adjustment, un- 
dergo slow progressive weight increase up to 400%. 
In warmblooded tissues this increase starts and 
progresses much more rapidly than with cold- 
blooded, in which it may prolong to 80 days when 
putrefactive changes set in. All changes are faster 
if the tissues are kept at room temperature. Early 
loss of excitability hastens the onset of the gain, 
accounting for the difference in frog and rat 
muscle. In frogs, the rise does not become pro- 
nounced until the muscle is inexcitable. The rise 
is started promptly by suppressing excitability 
with metabolic inhibitors. Osmosis is not sig- 
nificant, for the gain occurs even in 10 times ordi- 
nary Ringer solution concentration. Autolytic 
proteolysis could not produce such osmotic pres- 
sures. Bacterial cleavage is excluded by addition of 
antibiotic agents. Acid formation is not an essen- 
tial factor for iodoacetate does not diminish the 
gain. The increased water affinity appears to be 
associated with the progress of dying (necrobio- 
sis). Presumably this induces progressive changes 
in the polymerization of protoplasmic colloids. 
Denaturation by boiling prevents the change in 
rats as well as frogs. It is greatly diminished in 
rats and frogs by ultrafreezing. 


1133. Heparin-like anticoagulant action of 
sulfonated lignins from commercial waste 
sulfite liquor. Tep A. Loomis. Dept. of Phar- 
macology, School of Medicine, Univ. of Wash- 
ington, Seattle. 

Sulfonated sugars exist in abundance in com- 
mercial waste sulfite liquor. Preliminary studies 
indicated that these sulfonated sugars possessed 
anticoagulant properties. The present study in- 
volved the fractionation and characterization of 
the sulfonated lignins in the sulfite liquor and the 
study of the anticoagulant and toxic effects of 
these fractions. Five fractions of graded molecu- 
lar weight of the sulfonated lignins were obtained 
by an alcohol-acetone fractionation method. The 
LDs50s of these fractions were significantly different 
with the exception of two of the fractions. All of 
the fractions possessed anticoagulant action. The 
most active fraction was 3-10 times more active 
than heparin in vitro and the least active fraction 
was 0.2 to 0.3 times as active as sodium heparin. 
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All fractions were active anticoagulants in the 
intact dog. The duration of action was from 12-36 
hr following a single intravenous injection. This 
anticoagulant action could be readily reversed to 
normal by the injection of protamine sulfate dem- 
onstrating that the action was heparin-like jin 
nature. All fractions showed some acute toxicity 
following therapeutic doses. This toxicity was 
irregular in occurrence but generally involved 
vertical instability, vomiting and diarrhea occur- 
ring within a few minutes following the injection 
and lasting 15-30 min. Following this acute toxic- 
ity there was no evidence of subacute or chronic 
toxicity. 


1134. Comparison of the bronchodilator actiy- 
ities of l-epinephrine and I[-nor-epineph- 
rine. F. C. Lu, R. J. DENoMMEE* Anp M. G. 
ALLMARK.* Food and Drug Labs., Dept. of Natl. 
Health and Welfare, Ottawa, Canada. 
Experiments were conducted on tracheal chains 

of the guinea pigs prepared according to the 
method of Castillo and deBeer (J. Pharmacol. 
90: 104, 1947). The relaxant actions of synthetic 
l-epinephrine and l-nor-epinephrine were com- 
pared on the chains either under normal tension or 
following the addition of a spasmogen (acetyl- 
choline, histamine, or BaCle). In the former case, 
acetylcholine was added to the bath to hasten 
the restoration of the tension after the chain had 
been relaxed by the sympathomimetic amines. 
After the relaxant and the spasmogen were allowed 
to act on the tracheal chain for 5 min each, the 
bath was washed out twice. A recovery period of 
10 min was found to be adequate. Since each dose 
required only about 20 min (including the re- 
sponse and recovery periods) and the tracheal 
chain usually remained reactive for more than 8 
hr, it was found possible to adopt Noel’s design 
(J. Pharmacol. 84: 278, 1945) for the experiments 
reported. A total of 3-6 experiments were con- 
ducted under each specified condition. In most 
cases the dose-response curves were parallel. The 
bronchodilator activity of l-nor-epinephrine in 
terms of that of l-epinephrine averaged about 8% 
with an average standard error of about 0.5%. 
However, significant differences in the relative 
bronchodilator activity were found in different 
experiments. This was true even in those carried 
out under identical experimental conditions. The 
possibility of adopting this method for the deiec- 
tion of nor-epinephrine in epinephrine prep:ra- 
tions obtained from natural sources will be dis- 
cussed. 


1135. Urethral anesthesia in rabbits. F. P. 
LupUENA AND THEODORE G. Brown, JR.* Sier- 
ling-Winthrop Research Inst., Rensselaer, N. ' 
Cocaine HCl, tetracaine HCl and the following 
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thiolbenzoate derivatives were tested as urethral 
anesthetics in rabbits: WIN 3766 (diethylamino- 
ethyl 4-amino-2-propoxy thiolbenzoate), the 2- 
butoxy (WIN 3800), the 2-amyloxy (WIN 5334) 
and the 2-hexyloxy (WIN 4510) analogs. Male 
rabbits were injected subcutaneously with mor- 
phine sulfate (10 mg/kg) and 30-45 min later were 
tied to a board and the urethral reflex (J. Am. 
Pharm. A. 40: 1382, 1951) was elicited with single 
shocks by means of a bipolar electrode placed 
inside the urethra. The solution (0.5 ml) was 
injected and kept in the urethra for one minute 
and then permitted to run out by release of the 
digital compression of the meatus. The electrode 
was reintroduced and the reflex tested every min- 
ute. The duration of anesthesia represented the 
time during which the electrical stimulus failed 
to evoke the reflex. A minimum of 8 rabbits were 
tested with each concentration. Linear regression 
lines were obtained by plotting the average dura- 
tion of anesthesia against the logarithm of the 
concentration. The concentration expected to 
produce an average duration of 5 min was calcu- 
lated from the dose-response curves. This was 
taken as the threshold anesthetic concentration 
(TAC;). The cocaine activity ratios were deter- 
mined by dividing the TAC; of cocaine by those 
of the other compounds. The TAC; values ob- 
tained, expressed in terms of the bases, were as 
follows: cocaine, 0.48%; tetracaine, 0.29%; WIN 
3766, 0.006%; WIN 3800, 0.0066%; WIN 5334, 
0.0018% and WIN 4510, 0.00045%. WIN 4510 is, 
therefore, approximately one-thousand times more 
active than cocaine. The other compounds are 
less active. Tetracaine which, as a corneal anes- 
thetic is about 10 times more active than cocaine, 
is only 1.7 times as active as this compound on 
the urethra. 


1136. Dose response of plasma substitutes in 
experimental traumatic shock. L. M. Lusky* 
H. A. Braun AND ARTHUR A. NELSON. Div. of 
Pharmacology, Food and Drug Admin., Federal 
Security Agency, Washington, D. C. 

A standardized tourniquet trauma, 100% fatal 
to untreated cats, was employed. Groups of 10 
shocked animals were treated intravenously about 
3cc/min, with single doses of 15, 30 and 60 cc/kg 
of Dextran (6%), polyvinyl pyrrolidone (PVP) 
3.5%, and dextrose (10%) all in saline. Treatment 
Was initiated 1 hr after tourniquet release. The 
number of animals surviving the 72-hr observation 
period was selected as the measure of the dose 
response. No beneficial therapeutic advantage 
was obtained by increasing twofold the low dose 
(15 ee/kg) of Dextran. The survival rate was 50% 
with doses of 15 and 30 ce and 20% with 60 ce/kg 
In contrast were the results with PVP. Fifteen 
ec was relatively ineffective, only 20% of the 
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animals surviving, but higher PVP dose therapy 
was very effective; 70% surviving of animals 
treated with 30 ce and 80% of those treated with 
60 ec/kg. The survival rate with dextrose was 30% 
with the 15-ce dose and 10% with doses of 30 and 
60 cc/kg. Some of the shocked animals treated with 
a single dose of 60 cc/kg of PVP were sacrificed 
5 and 12 days after treatment. On microscopic 
examination the storage foam cells seen in rabbits 
receiving repeated doses of PVP (Proc. Soc. Biol. 
& Med. 76: 765, 1951) were not present in cats 
receiving single large doses. 


1137. Action of mephenesin on body tempera- 
ture. THomas E. Lynes* anp F. M. Bercer. 
Wallace Labs., Inc., New Brunswick, N. J. 

The action of mephenesin on body temperature 
was investigated to obtain better understanding 
of the effect of the drug in the treatment of rheu- 
matic disorders. Mephenesin may be of value 
solely because of its muscle relaxant action or it 
might exert an antirheumatic action similar to 
that of the antipyretic drugs. The antipyretic 
action of mephenesin was evaluated in rabbits 
fevered by intravenous injection of pyoceaneus 
pyrogen. Drugs were injected intraperitoneally 1 
hr later. Temperature was taken at 30-min inter- 
vals. Mephenesin in doses of 25 mg/kg and 50 
mg/kg had a somewhat stronger antipyretic action 
than similar doses of acetylsalicylic acid. An- 
todyne (3-phenoxy-1,2-propanediol) a compound 
very closely related to mephenesin, and widely 
used in the treatment of pyrexia in France around 
1910, had a weaker action. The effect of mephene- 
sin and of the other drugs on normal body tem- 
perature of rabbits was also examined. Mephene- 
sin, 50 mg/kg, markedly depressed the normal 
body temperature. This dose, however, caused 
ataxia. Mephenesin, 25 mg/kg, did not impair 
muscular control and did not influence normal 
body temperature. Antodyne had a similar but 
weaker effect than mephenesin. Acetylsalicylic 
acid, 50 mg/kg, did not depress normal body 
temperature. The investigation shows that meph- 
enesin depresses elevated temperature in doses 
not causing systemic reactions. It also depresses 
normal temperature but only in doses causing 
muscular impairment. Thus, mephenesin can affect 
body temperature, according to the dose given, 
like an antipyretic or like a central depressant. 


1138. Effect of 8-diethylaminoethyldiphenyl- 
propyl! acetate hydrochloride on the metab- 
olism of 3-(o-toloxy)-1,2-propanediol. AL- 
FRED R. Maass, Paut L. CarEY AND ARTHUR 
E. Hemine (introduced by Epwin J. FELLows). 
Research and Development Div., Smith, Kline and 
French Labs., Philadelphia, Pa. 

Our experiments have confirmed the observa- 
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tion that mephenesin, 3-(0-toloxy)-1,2-propane- 
diol, is rapidly metabolized by the dog to o- 
toloxy-lactic acid. This metabolic conversion is 
also made by rat and mouse liver slices. Mephene- 
sin administered intravenously to the dog, rapidly 
disappears from the plasma through its metabo- 
lism and excretion, at rates ranging from 1.4-5%/ 
min. The disappearance rate of mephenesin was 
found to vary among individual dogs and within 
the same dog. Following administration of me- 
phenesin to a dog for a 3-week period, there was 
no evidence of tolerance to the drug as judged by 
the rate of disappearance of the compound from 
the plasma. The disappearance rate, however, was 
altered by the quantity of mephenesin adminis- 
tered and by the rate of injection. The rate of dis- 
appearance of mephenesin from the blood stream 
was significantly decreased by the prior oral ad- 
ministration of 8-diethylaminoethyldiphenylpro- 
pyl acetate hydrochloride, SKF No. 525-A. As 
would be expected in the light of the above obser- 
vation, further experiments have shown that 
SKF No. 525-A slows the rate of appearance of 
o-toloxy-lactic acid in the plasma. The oral ad- 
ministration of 25 mg/kg of SKF No. 525-A and 
50 mg/kg of mephenesin was found to significantly 
increase the filtration rate in the dog. 


1139. Fixation of metal ions by bone tissue. 
Norman S. MacDona Lp (introduced by THomas 
J. Hatey). Dept. of Pharmacology and Tozicol- 
ogy, Atomic Energy Project, School of Medicine, 
Univ. of California, Los Angeles. 

Powdered, defatted portions of shafts of horse 
tibiae, freed of marrow and cartilage, were ex- 
amined for their ability to remove Y* and Sr% 
from horse serum at 37°. Powdered whole bone was 
at least 15 times more effective than the bone 
residue resulting from decalcification with ethyl- 
ene diamine tetra acetic acid at po 6. Thermally 
ashed bone was ineffective in removing Y*! and 
about 4 as effective as powdered whole bone in 
removing Sr. Chemical analyses for sulfur, ci- 
trate, and carbonate, x-ray diffraction and elec- 
tron micrography are being applied in efforts to 
ascertain the components of whole bone tissue 
responsible for its avidity, in vivo, for certain 
metal ions. The collagen fibers of bone matrix 
seem to escape disintegration or gross alteration 
during decalcification with EDTA, but this resid- 
ual material exhibited little metal fixing capacity. 


1140. Action of PABA and diethyl-amino- 
ethanol on blood coagulation. Davin I. 
Macut. Dept. of Pharmacology, Labs. of Sinai 
Hosp., Baltimore, Md. 

The author has already reported his studies 
concerning thrombroplastic properties of procaine 
on clotting of rabbit blood (Arch. internat. de 


FEDERATION PROCEEDINGS 


Volume 19 


Pharmacodyn. et de thérap. In press.), reveal ing 
that procaine shortens clotting time of whole 
blood. It was therefore interesting to examine the 
effect of the two components of the procaine mole. 
cule, namely para-amino-benzoic acid and diethyl. 
amino-ethanol in this respect. All specimens of 
blood were obtained by cardiopuncture. Sixty 
experiments with PABA and thirty with diethyl. 
amino-ethanol were performed by the Lee and 
White method and checked by the Macht-Hof. 
master method, and gave statistically significant 
results. Diethyl-amino-ethanol even in large doses 
(20 mg/kg) produces no effect. PABA, however, 
exerts a markedly thromboplastic action on clot- 
ting time, beginning with 3 mg/kg, both by 
intravenous and parenteral injection. Repeated 
injections of PABA or administration of single 
large doses (20 mg or more/kg) paralyze the clot- 
ting mechanism and prevent coagulation alto- 
gether. The isomers of PABA also decrease 
clotting time, the relative order of potency, 
beginning with the strongest being: para, meta, 
and ortho. Inasmuch as procaine is now employed 
clinically, not only as a local anesthetic, but also 
in cardiac arrythanis, the above findings are 
important. 


1141. Potentiation of certain spinal cord de- 
pressants and central nervous system stim- 
ulants by 8-diethylaminoethyldiphenylpro- 
pylacetate hydrochloride (SKF No. 525-A). 
Epwarp Macko,* Leonarp Coox,* Joun J. 
ToNER* AND Epwin J. Fe.Liows. Research and 
Development Div., Smith, Kline and French Labs., 
Philadelphia, Pa. 

The effect of SKF No. 525-A on the paralysis 
induced by spinal cord depressants was evaluated 
by employing the loss of righting reflex in rodents. 
The duration of the paralysis caused by ‘Myane- 
sin’ was prolonged approximately three times by 
SKF No. 525-A. It was found that the potentiator 
was most effective when the mephenesin was 
solubilized in dilute alcohol. 2-amino-6-methyl- 
benzothiozole hydrochloride (SKF No. 1045-A), 
another spinal cord depressant, was potentiated 
by SKF No. 525-A. The duration of paralysis of 
SKF No. 1045-A in mice was prolonged over 1(00% 
by the potentiating agent without a significant 
alteration in the LD50. It has also been found 
that certain central nervous system stimuiants 
are potentiated by SKF No. 525-A. This sub- 
substance significantly prolonged the duration of 
increased motor activity induced in rats by 4- 
amphetamine sulfate. The convulsive and ioxi¢ 
effects of strychnine sulfate in mice were in- 
creased by SKF No. 525-A. A combination of 
strychnine sulfate and SKF No. 525-A was 2.6 
times as toxic as strychnine sulfate alone. 
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1142. Fecal fat levels in bile duct ligated rats. 
D. f. MaGeExE (introduced by J. M. DItte). 
Dept. of Pharmacology, Univ. of Washington, 
Seatile. 

A control -group of rats was fed powdered 
checkers daily with 0.005% added sodium tauro- 
cholate. A group was fed as above with 10% of 
corn oil added. In another group 20% of the corn 
oil was replaced by oleic acid and 12% by glyceryl 
monostearate. In two more groups the oleic acid 
and glyceryl monostearate were added alone to 
the separate diets. The fats and bile acid in the 
mixture containing oil, acid and monostearate 
(three component) were present in proportions 
capable of spontaneous emulsification. The 
amounts of added oleic acid and monostearate 
were calculated so that all animals received diets 
of the same fatty acid content. After 1 week the 
bile ducts of the animals were ligated close to the 
duodenum. On recovery, the daily food intake was 
measured until death or for 7 days and the feces 
collected. The log. of the amount of food con- 
sumed was plotted against mg fecal fat/gm of 
food eaten. Significant negative straight line rela- 
tionships were obtained except for the monoglyc- 
eride group. The curves indicate that for the food 
intakes observed the ratio fecal fat/gm food re- 
mained almost constant for the monoglyceride 
group. In the oleic acid group it was greater at 
any food level than was the case in the corn oil 
or three component groups. Above a mean food 
intake of 5 gm daily, the ratio was higher in the 
oil than in the three component group. Below this 
level absorption of the oil became progressively 
greater than of the three component mixture. The 
slopes of these two lines are significantly different. 
The results indicate that at high food intakes 
only, the three component mixture is better ab- 
sorbed than corn oil. 


1143. Citrate accumulation in certain tissues 
of ethanol intoxicated rats. SAMUEL MALLov* 
AND JAY TEPPERMAN. Dept. of Pharmacology, 
State Univ. of New York College of Medicine, 
Syracuse. 

The following experiment was done to test the 
hypothesis that ethyl aleohol produces its toxic 
effect by interfering with the normal operation of 
the Krebs cycle: a group of 8 adult, male rats were 
fed 7 ml of 50% ethanol by stomach tube. Forty- 
five minutes after tube ‘feeding, when they were 
Obviously severely intoxicated, the rats were 
decapitated, and samples of heart, spleen, kidney 
lung, brain, liver and blood serum were analyzed 
for citrate content by a modification of the Natel- 
son, Lugovoy and Pincus method (J. B.:C. 170: 
597, 1947). The results were compared with those 
obtained with the tissues of normal rats. Super- 
hormal citrate concentrations were found con- 
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sistently in the spleens and kidneys of the alcohol 
treated rats, but not in the other tissues analyzed. 
The mean citrate concentrations for normal and 
alcohol-intoxicated rat spleens were 42.55 + S.E. 
2.23 and 71.54 + 5.15 wg per gram of wet tissue, 
respectively (P < 0.01). For kidney, the corre- 
sponding values were 29.43 + 6.27 and 62.62 + 
2.94 ug/gm (P < 0.01). Further work is being done 
to ascertain whether the citrate accumulation is 
due to an increase in the rate of citrate production 
or to a diminution in the rate of citrate dis- 
appearance. 


1144. Renal excretion of creatinine and inulin. 
EMANUEL E. ManpeEL, WALTER H. CarGILi 
AND FLORENCE L. JONEs (introduced by H. D. 
BRuNER). Communicable Disease Center, Public 
Health Service, Federal Security Agency and Depts. 
of Pathology, Medicine and Physiology, Emory 
Univ. School of Medicine, Atlanta, Ga. 
Simultaneous renal clearances of creatinine 

(Ccr) and inulin (Cin) were determined in 13 

patients without, and 21 patients with cardiorenal 

disorders (essential and malignant hypertension, 
pyrlonephritis, glomerulonephritis, nephrosis, 
plumbism, congestive failure, peritonitis). In some 
cases, creatinine chromogen (Ccur), p-aminohip- 
purate and uric acid (Cya) clearances and the 
extraction ratios for creatinine and inulin also 
were measured. In the normal group, the mean 

ratios and standard deviations of Ccr:Cin (58 

clearance periods) and Ccur:Ctn (20 periods) were 

1.04 + 0.12 and 0.76 + 0.065, respectively. The 

renal group showed corresponding mean ratios of 

1.25 (range 0.72-1.83, 93 periods) and 1.29 (range 

0.90-1.86, 39 periods). Exclusion of the 2 cases of 

‘secondary’ renal involvement raises the lower 

range limit for Cor:Cin to 1.0 and the mean to 

1.29. There was no correlation between these 

ratios and the degree of renal insufficiency. Oral 

creatinine administration markedly increased Ccr: 

Cin in 2 of 3 cases. ‘Benemid,’ given to 4 patients, 

2 of which had mild azotemia, had no effect on 

Ccr although Cva:Cry increased 17-300%. In 9 

normal and 5 renal subjects, estimation of Cin at 

different plasma inulin levels, produced by varying 
infusion rates, revealed no significant changes, 
suggesting absence of tubular transfer of inulin. 

Our observations indicate that the excretion mech- 

anisms for creatinine and inulin are dissimilar, 

the differences being magnified in pathologic 
cases. 


1145. Comparative changes in adrenal func- 
tion as induced by treatment with Amphe- 
none ‘B’ and with estradiol. LEo F. MAnsor, 
Dorsey E. Hottrkamp, ArtHur E. Hemine 
anD Mary F. Sax (introduced by Epwin J. 
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FELLows). Research and Development Div., Smith, 

Kline and French Labs., Philadelphia, Pa. 

The administration of Amphenone ‘B’ (1,2-bis- 
(p-aminopheny]) -2- methylpropanone-1-dihydro- 
chloride), an atypical folliculoid, produces hyper- 
trophy of adrenal glands. Because of its folliculoid 
action, we compared the changes in adrenal func- 
tion induced by Amphenone‘ B’ with those induced 
by estradiol. Ovariectomized, and adrenalecto- 
mized-ovariectomized adult female rats (Albino 
Farms, 4-6 rats per group) were used except for 
the cold stress studies in which 30-day old male 
rats (7-10 per group) were utilized. Amphenone 
‘B’ was administered in the food at a level of 
0.6%, which provided about 200 mg/kg/day. Males 
received the compound for 7 days, the females 
for 17 days. Estradiol was given daily by subcutan- 
eous injection (3 mg/kg/day in 0.9% saline, 10% 
EtOH) for a comparable time period. Amphenone 
‘B’, which raised the electroshock seizure thresh- 
old (EST) in adrenalectomized-ovariectomized 
rats, produced a smaller elevation in ovariecto- 
mized rats. Estradiol, which decreased the EST 
only slightly and insignificantly in adrenalecto- 
mized-ovariectomized rats, produced a marked 
decrease in EST in ovariectomized rats. There- 
fore, both compounds established a lower EST in 
ovariectomized rats than in adrenalectomized- 
ovariectomized rats. In addition, both compounds 
brought about thymic involution as well as a 
decrease in survival time of rats exposed to the 
cold. Such results suggest, therefore, that a part 
of the Amphenone ‘B’-induced changes in adrenal 
function may be due to its folliculoid properties. 


1146. Sensitivity to insulin during adreno- 
cortical response to cold stress in rats. TAG 
E. Mansour AND WiLuiaM F. Hewitt, Jr. 
(introduced by Ernest BueEpina). Dept. of 
Physiology, Howard Univ., School of Medicine, 
Washington, D. C. 

Adult rats were exposed to cold stress for 1 
day, 6 days or 9 days continuously. Blood sugar 
change due to insulin was measured before and 
after such exposure. The response of the adrenal 
glands of normal and stressed rats was determined 
by measurement of ascorbic acid in the right 
adrenal and cholestrol in the left adrenal. The 
adrenal weight to body weight ratio was also 
determined. Cold stress for 1 day, although it 
produced no significant change in the blood sugar 
or insulin sensitivity, did cause an increase in the 
activity of the adrenal cortex. This was shown by 
a depletion in the cholestrol and ascorbic acid 
content of the adrenal glands. However, in the 
group exposed for 6 days there was hyperglycemia 
with hypersensitivity to insulin while the adrenal 
glands showed more depletion of both cholestrol 
and ascorbic acid. Furthermore, the relative 
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adrenal weight was elevated significantly. The 
rats exposed for 9 days still had hyperglycemia 
and hypersensitivity to insulin although the 
adrenal activity returned near to normal levels, 
The results suggest that there is no direct. corre. 
lation between cortico-adrenal activity and sen. 
sitivity to insulin. 


1147. C'4 isoniazid concentration in normal 
and tuberculous tissues. R. W. Manruui, 
L. J. Rotu, W. R. Barcuay, R. H. Expert (ip. 
troduced by E. M. K. Geriina). Depts. of Phar- 
macology and Medicine, Univ. of Chicago, Ill. 
Isoniazid labeled with C'* in the carboxy] posi- 

tion was injected (5.6 mg/kg) into normal and 
tuberculous guinea pigs. The activity of the 
labeled drug as measured on windowless gas-flow 
counters was 3.9 X 10° cpm/mg. Animals were 
infected subcutaneously with 0.1 mg of virulent 
human tubercle bacilli (strain H37Rv). Four weeks 
after infection animals were sacrificed at deter- 
mined intervals after administration of isoniazid 
and total radioactivity was measured in tissues 
and excreta. No marked difference in radioactivity 
(as compared with tissues from noninfected ani- 
mals) was found, either in tissues such as muscle 
and brain, which showed no pathological changes, 
or in tissues such as liver and spleen in which 
there was morphological evidence of infection. 
Grossly normal lungs from infected animals con- 
tained the same amount of radioactivity as normal 
lung. Normal tracheobronchial nodes were rela- 
tively low in activity at all intervals tested, i.e. 
1973 epm/g at 4 hr, 690 cpm/g at 8 hr, and zero 
at 24 and 96 hr. Enlarged caseous nodes from 
infected animals contained 4628 cpm/g at 4 hr, 
2555 epm/g at 8 hr, 408 and 270 cpm/g at 24 and 
96 hr, respectively. Separation ‘of the inguinal 
nodes into capsule and caseous material gave 
counts of 4250, 3560, 965 and 860 cpm/g of caseous 
material and 6760, 3200, 650 and 770 emp/g in the 
capsule at the same intervals. Isoniazid is able to 
penetrate into caseous material relatively quickly 
and is retained there in significant amounts for 
as long as 4 days. 


1148. New adrenergic blocking agents. The 
cardiovascular activity of some N,N’-disub- 
stituted ethylenediamines and piperazines. 
Davin F. Mars anp Joun F. O’Leary.* 
Dept. of Pharmacology, Div. of Med. Sciences, 
McNeil Labs., Inc., Philadelphia, Pa. 

Fifteen derivatives of ethylenediamine and 24 
derivatives of piperazine have been compare with 
piperoxan (933F), ergotamine, yohimbine and 
Dibenamine in dogs anesthetized with chloralose 
or pentobarbital. Determinations of relative abil- 
ity to lower blood pressure, antagonize epineph- 
rine and the sympathetic nervous system, as well 
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as observations on respiration and toxicity, were 
made. Two, three, and four of the available posi- 
tions on the nitrogen atoms of ethylenediamine 
have been substituted with benzodioxanylmethyl, 
phenoxyethyl, phenoxypropyl, phenyl, methyl, 
and ethyl groups in various arrangements. The 
most active adrenergic blocking agents in the 
group are the symmetrical secondary amines with 
two benzodioxanylmethy] or phenoxyethy] groups. 
The comparable benzodioxanylmethy! and phen- 
oxyethyl derivatives of piperazine are even more 
active. Replacement of either of these groups with 
phenyl or carbethoxyethy] decreases the activity; 
replacement of both groups with phenyl, benzyl, 
phenoxypropyl, or ethoxyethyl greatly decreases 
the activity. Substitutions on the benzodioxan 
ring or on the carbon atoms of the piperazine ring 
decreases the activity. The active compounds in 
each group were found to be well absorbed on oral 
administration; the duration of measurable activ- 
ity following a minimally effective dose, either 
intravenously or orally, is as long as 7 hr. Al- 
though the relative toxicity of the compounds is 
low, there is no apparent correlation between 
adrenergic blocking activity and lethal dose. 


1149. Propyl-thiouracil induced changes in 
histamine tolerance of intact and adrenal- 
ectomized rats. CoNsTANCE R. Martin, Ray- 
MOND R. SacKLeR, ARTHUR M. SACKLER, AND 
Mortimer D. Sack er (introduced by Co Tut). 
Creedmoor Inst. for Phychobiologic Studies, New 
York City. 

Earlier investigations in our laboratory have 
demonstrated that thyroparathyroidectomy in- 
creases while adrenalectomy markedly reduces the 
histamine tolerance of albino rats. The present 
study is concerned with further elucidation of 
thyroid-adrenal interaction upon histamine tol- 
erance. 6-N-propyl-thiouracil (Lederle), a thyroid 
depressant, was administered in a concentration 
of 0.1 mg/ml of tap water ad libitum to intact 
experimental rats and in mixture with 10 mg 
sodium chloride/ml of tap water to experimental 
adrenalectomized rats. Intact controls and adren- 
alectomized controls drank tap water and saline 
tap water respectively. All animals were fed 
Purina Chow ad libitum. Histamine Phosphate 
(Burroughs-Wellcome) 100 mg/ml distilled water 
was injected intraperitoneally in a single dose 
and survival data analyzed according to the 
method of probits. After 2 weeks on propyl- 
thiouracil, intact animals tolerated about 15% 
more histamine than intact controls, while adren- 
alectomized animals had double the tolerance of 
adrenalectomized controls. After 4 weeks on the 
drug, intact animals survived increased dosages 
comparable to levels tolerated by thyropara- 
thyroidectomized rats, while adrenalectomized 
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treated animals survived 10 times the lethal dose 
for adrenalectomized controls. 


1150. Effects of 8-diethylaminoethyldiphenyl- 
propylacetate hydrochloride (SKF No. 525- 
A) on a series of hypnotics. Joan M. Max- 
WELL,* LEONARD Cook,* GERALDINE J. Navis,* 
Joun J. Toner* anp Epwin J. Fetiows. Re- 
search and Development Divs., Smith, Kline and 
French Labs., Philadelphia, Pa. 
B-Diethylaminoethyldiphenylpropylacetate hy- 

drochloride (SKF No. 525-A) has been found to 
potentiate certain barbituric acid derivatives and 
chloral hydrate. Observation of a significant pro- 
longation of hypnosis in rodents was chosen as 
the criterion of potentiating activity. SKF No. 
525-A is a true potentiator since it has no ob- 
servable hypnotic action of its own, but when it is 
administered in combination with certain hyp- 
notic drugs it will markedly prolong the duration 
of the hypnosis. SKF No. 525-A significantly 
prolonged the duration of hypnosis induced by 
hexobarbital, secobarbital, pentobarbital, pheno- 
barbitai, ‘Ortal’ (sodium hexyl ethyl barbiturate), 
butethal, amobarbital and chloral hydrate. How- 
ever, there was a marked difference in the degree 
to which each of these hypnotic materials were 
potentiated. SKF No. 525-A failed to enhance the 
action of barbital, methylparafynol, thiopental, 
thio-ethamyl, ethyl ether or nitrous oxide. The 
specificity of action of SKF No. 525-A is further 
revealed by the findings that pentobarbital and 
amobarbital are significantly potentiated whereas 
their respective thio-analogues, thiopental and 
thio-ethamyl were not affected. Certain implica- 
tions of these results will be discussed. 


1151. Renal function as influenced by the in- 
halation of carbon tetrachloride. B. J. Mc- 
InTosH* AND P. K. KNoEFEL. Dept. of Pharma- 
cology, Univ. of Louisville, Louisville, Ky. 

Dogs anesthetized with barbital and infused 
with glucose or urea were used in a study of the 
effect of carbon tetrachloride on renal function. 
Control periods were followed by the inhalation 
of carbon tetrachioride in concentrations of 16-66 
mg/l air for 4-5 hr. In a majority of the experi- 
ments the results could be interpreted on the 
basis of renal vasoconstriction alone. However, in 
a lesser number of experiments the data could not 
be interpreted solely on that basis. That tubular 
damage may have occurred was indicated by for- 
mation of less urine of changed composition, a 
lowered PAH extraction ratio, and the possi- 
bility of back diffusion of filtrate as shown by a 
large decrease in creatinine clearance in the face 
of a constant renal plasma flow. An alternate 
explanation is that of shunting of blood within 
the kidney. That more than one of these changes 
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takes place simultaneously has not been estab- 
lished. 


1152. TEPP and skeletal muscle fasciculation. 
B. P. McNamara, E. F. Murtna,* L. J. Ep- 
BERG,* A. D. BERGNER* AND J. H. WILLs. 
Chemical Corps Med. Labs., Army Chemical Cen- 
ter, Md. - 

Skeletal muscle fasciculation is a prominent 
symptom in the toxic syndrome produced 
by TEPP. The site of this action was studied in 
cats. The sciatic and femoral nerves of one leg 
were sectioned and the electrical activity of both 
gastrocnemius muscles was recorded. Early (0.2- 
5.0 hr) administration of TEPP (0.5-2.0 mg/kg, 
i.v.) produced fasciculation in both gastrocnemius 
muscles. This indicates a peripheral site of action 
for the fasciculatory response. In the above tests 
fasciculation in either muscle could be abolished 
by magnesium sulfate (30-100 mg/kg, i.v.), usually 
without blocking neuromuscular conduction. The 
response of the denervated muscle was usually 
the stronger and earlier to appear. In a similar 
study the dorsal roots supplying one hind leg were 
sectioned before poisoning. Again the intact leg 
was slightly more resistant to the fasciculatory 
action of TEPP. This slight difference in sensi- 
tivity of the two legs in both types of experiments 
suggests the operation of a reflex which normally 
inhibits fasciculation. When the sciatic and fem- 
oral nerves of one leg were sectioned (17 days be- 
fore the experiments) and the nerve endings and 
end plates allowed to degenerate, no fasciculatory 
response could be produced in the denervated 
gastrocnemius muscle by TEPP. This eliminates 
the muscle and isolates the site of action to the 
nerve endings or end plates. 


1153. Plasma levels and urinary excretion of 
free and bound morphine in nontolerant 
monkeys. L. B. Me.tuett,* L. A. Woops anp 
M. H. Seevers. Dept. of Pharmacology, Univ. 
of Michigan, Ann Arbor. 

Female monkeys (Macaca mulata) weighing ap- 
proximately 6.0 kg were injected subcutaneously 
with 30 mg/kg (as free base) of morphine sulfate. 
Plasma and urine samples were collected periodi- 
cally, the latter being obtained by catheterization 
for the first nine hours and by cage collection 
thereafter. When samples were not being obtained 
the animals were allowed the freedom of a small 
metabolism cage. Free and bound morphine were 
determined in plasma and urine using a procedure 
modified from that described by Cochin et al. (J. 
Pharmacol. & Exper. Therap. 106: 377, 1952). In a 
typical experiment following the administration 
of 30 mg/kg, the plasma level of free morphine 
reached a maximum of about 8 ug/ml in 60 min, 
whereas the level of the bound form reached a 
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maximum of 36.0 ug/ml in 2 hr. After 9 hr only 
trace amounts of free and bound morphine wer 
present in the plasma. In urine the total recovery 
of free morphine ranged from 3-6% and bound 
morphine from 76-85%. The major portion of both 
free and bound morphine appeared in the urine 
during the first 24 hr. 


1154. Anemia produced by acetylcholine in 
guinea pigs. Imo K. Mreyer* anp Joun E£. 
Davis. Univ. of Texas College of Pharmacy, 
Austin. 

Eight normal male guinea pigs which had re- 
ceived a uniform diet of Purina Rabbit Chow were 
found to have red blood cell counts of approxi- 
mately 6 million. After determining the correct 
resting erythrocyte number for each animal, we 
administered daily subcutaneous injections of 
acetylcholine bromide (2 mg). This caused reduc- 
tions in the erythrocyte numbers of all of the 
animals. Normal counts were diminished by 29- 
71% (average 49.6) within 21-67 days. These 
decreases represent the maximum degrees of 
anemia which were reached in an average period 
of 35 days of acetylcholine injections. Three of 
the animals died at times during which their 
anemias were most severe. One animal showed a 
peak reticulocytosis of 21% on the 4th day of 
therapy with vitamin By, in spite of daily injec- 
tions of acetylcholine. However, neither vitamin 
B12 nor folic acid alone was found to cause com- 
plete regeneration of the red blood cells. In a few 
animals combined treatment with both folic acid 
and vitamin By: resulted in the restoration of the 
erythrocyte numbers almost to normal, in spite of 
continued daily injections of acetylcholine. The 
cellular type of this experimental anemia was not 
studied, since our blood samples were obtained by 
puncturing the small veins of the ears. 


1155. Adrenaline in neural tissues. Moritz 
MicuaE.is,* Epwin L. Poo.e,* Georce D. 
PriceE* AND AMEDEO 8S. MarRrazzi. Psychiu/‘ric 
Inst., Univ. of Maryland and Neurology Branch, 
Clinical Research Div., Chemical Corps Med. 
Lab., Army Chemical Center, Md. 

Marrazzi et al. have shown the susceptibility of 
function at a variety of synapses to sympat)io- 
mimetic amines, including adrenaline and ephed- 
rine. Such adrenergic phenomena would assume 
greater physiological significance if the natural 
existence of adrenaline could be demonstrated in 
these tissues. The progress of adrenaline det«r- 
minations in the cerebral cortex and in ciliary 
ganglia is reported. Lund’s variation of the fluori- 
metric method for the determination of adrenaline 
was found reliable to 0.001 gamma/ml. Such 2n 
amount can be recovered from suspensions of 
rabbits’ brain cortex which contain up to 500 mg 
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of homogenized tissue in 100 ml. Cortex suspen- 
sions containing 100 mg of tissue in 100 ml have 
also been analyzed with the same result. For the 
minimum volumes required the weight of neural 
tissue need not be greater than 6 mg. It is expected 
that the minimum weight without loss of accu- 
racy, may be decreased, since the accuracy of the 
adrenaline determination is independent of the 
thickness of the cortex suspension between 100 and 
500 mg %, and this is expected to hold true for 
suspensions containing less than 100 mg %. The 
method will be used for ciliary ganglia which will 
be excised and immersed in carbon dioxide snow. 
Results will be compared with information based 
in chromaffine staining. 


1156. Effect of adenosine analogs on intestinal 
contractility in vitro. ENRico MixHicu,* Don- 
ap A. CLARKE AND FREDERICK S. Pui ips. Inst. 
of Pharmacology, Univ. of Milan, Italy, and Sloan- 
Kettering, Inst. for Cancer Research, New York 
City. 

Previous studies have compared vasodepressor 
activity of adenosine with a series of synthetic, 
2-substituted adenosine analogs (CLARKE et al. 
J. Pharmacol. & Exper. Therap. 106: 291, 1952). 
Further investigation of the ribosides, employing 
isolated intestinal strips (rabbit jejunum), re- 
vealed a) adenosine and its 2-chloro, 2-hydroxy 
and 2-amino derivatives caused transient reduc- 
tions of tone and spontaneous motility, 6) 2- 
acetamidoadenosine was relatively inactive, c) the 
active 2-substituted adenosines were only 1-3 
times more potent than adenosine, d) after re- 
covery from the transient effects induced by the 
ribosides contractility became markedly refrac- 
tive to repeated doses of either adenosine or any 
of the active 2-substituted derivatives, and e) 
inosine, an end product of adenosine deamination, 
proved neither active in reducing contractility 
nor effective in inducing refractoriness to the ac- 
tion of adenosine. These findings will be consid- 
ered with reference to previous observations that 
the hypotensive potency of 2-chloro- and 2-hy- 
droxyadenosine greatly exceeded that of adenosine 
and that the 2-substituted derivatives, which had 
been shown tn be insensitive to adenosine deamin- 
ase, caused a more prolonged vasodepression 
than did adenosine. 


1157. Interaction of heparin and adenosine-5- 
monophosphate in hyperlipoproteinemic 
rabbits. LAWRENCE J. MivcuH (introduced by 
HERMAN I. Cuinn). Dept. of Pharmacology and 
Biochemistry, USAF School of Aviation Medi- 
cine, Randolph Air Force Base, Randolph Field, 
Tex. 

Heparin administration induces a reorientation 
of blood lipoproteins such that concentrations of 
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the cholesterol-bearing S; 12-20 and S; 20-100 
classes appear to be markedly reduced. Plasma 
cholesterol levels, however, seem to be unaffected 
by exogenous heparin in vivo. Adenosine-5-Mono- 
phosphate (AMP) administration, on the other 
hand, is associated with decreases of both plasma 
and aortal cholesterol concentrations in chickens, 
but significant changes in ultracentrifugally de- 
termined plasma lipoprotein levels cannot be 
observed. It was deemed desirable, therefore, to 
determine the combined activity of heparin and 
AMP in the same animal with respect to the 
plasma concentrations of lipids and lipoproteins. 
Heparin, AMP, and the two drugs together, were 
administered to three groups of presumably nor- 
mal rabbits, while three groups of hyperlipopro- 
tenemic rabbits were similarly treated. Groups of 
untreated control rabbits were maintained in 
each instance. Hyperlipoproteinemia was brought 
about by acute, severe, local cold injury, as pre- 
viously reported (Miicu et al. Am. J. Med. Sc. 
In press). AMP (Ernst Bischoff Co., Ivoryton, 
Conn.) was administered subcutaneously over an 
8-day period prior to the induction of hyper- 
lipoproteinemia. Repository heparin (Lederle 
Laboratories, Pearl River, N. Y.) was injected 
subcutaneously immediately prior to, and 12 hr 
following, cold exposure. The use of appropriate 
placebos supplied by the manufacturers, assured 
that each animal received the same number of 
injections. Blood samples were analyzed for lipid 
and lipoprotein components and the results indi- 
cated that the combined activity of heparin and 
AMP in normal and hyperlipoproteinemic rabbits 
was the sum of effects previously observed indivi- 
dually in rabbits and chickens. 


1158. In vitro studies on diphasic action of 
methadone. J.W. MILLER* aNpD H. W. EL.iortr. 
Dept. of Pharmacology and Exptl. Therapeutics, 
School of Medicine, Univ. of California, San 
Francisco. 

Previous reports have shown that with relatively 
low concentrations of methadone, the respiration 
of rat brain cortex slices was increased, while at 
higher concentrations there was an inhibition of 
oxygen consumption. Some other agents having 
this action on brain slice respiration include 
dinitrophenol, atabrine, sodium salicylate, pheno- 
barbital, barbital, pentobarbital, amytal, ouabain, 
veratridine, ammonium chloride, potassium ion, 
and hydroxyl ion. The following aspects of this 
diphasic action of methadone were studied: a) 
structural component(s) of methadone necessary 
for activity, b) effects on cellular potassium, c) 
factors involved in its uptake by brain slices. The 
results indicated that the amine portion of the 
methadone molecule was responsible for this re- 
sponse, while the nonpolar, aryl alkyl portion 
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tended to reduce the concentration required for 
activity. In the compounds studied, activity was 
present only in the secondary and tertiary amines, 
and was independent of optical activity. The 
information obtained in the potassium study 
showed that although respiration is increased by 
methadone, it does not maintain the potassium 
gradient. At all concentrations of methadone used, 
cellular potassium ion was progressively lost and 
preceded the respiratory inhibition that followed 
with time. The uptake of methadone by tissue 
slices indicated that this agent does not exchange 
directly with potassium ion, and was not sig- 
nificantly affected by anerobic conditions, lack 
of substrate, or N-allylmorphine. The uptake of 
methadone is most rapid during the first 15 min, 
after which it continues at a slow rate. Since 
methadone is not metabolised by the brain, there 
is probably an initial adsorption followed by a 
slower rate of diffusion. At methadone concen- 
trations producing inhibition of oxygen consump- 
tion, about 50% of the bound drug can be 
recovered by washing, although the respiratory 
inhibition was not reversed. (Aided by a grant 
from the Natl. Insts. of Health, Bethesda, Md.) 


1159. Histochemical and urinary excretion 
studies of dextrans in normal and shocked 
mice. R. Caru Miuuican. Natl. Insts. of Health, 
Bethesda, Md. anv Rosert W. Mowry,* Dept. 
of Pathology, Washington Univ., St. Louis, Mo. 
A. Studies were made of the urinary excretion 

of dextrans in both normal and burn shocked 

mice. Urines from groups of 5 mice each were col- 
lected at 0-5 hr and 6-14 hr intervals after injec- 
tion. Dextran was determined by the anthrone 
method of Bloom and Willcox. Injections were 
intravenously in a single (1 ml) dose of 6% dextran 
in saline. Excretion of clinical dextrans by normal 
mice at 5 hr was 25-28% of the administered dose; 
at 24 hr, 30-33%. Excretion of the same dextrans 
by mice in shock, produced by a standardized 
lethal scald, was 12% at 5 hr. With supplemental 
saline administration (10% body weight), dextran 
excretion at 5 hr increased to 20% and at 24 hr was 

25% of the administered dose. No differences were 

observed in the urinary excretion of dextrans by 

shocked mice following administration of a toxic 

and a nontoxic dextran preparation (Am. J. 

Physiol. 170: 173, 1952). B. Comparative studies 

were made of the urinary excretions and the dis- 

tribution in the organs of mice administered dex- 

trans of molecular weights 30-35000 and 125-135000. 

Animals were sacrificed at intervals up to 1 month 

and dextran in the tissues was demonstrated his- 

tochemically by a modification of the periodic 
acid-Schiff reaction previously described (J. Lab. 

& Clin. Med. 39: 211, 1952). Certain differences 

were observed between the two groups of animals 
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which were still apparent at 1 month after injec. 
tion. 


1160. Effects of drugs on irradiation of cerebral 
cortical electrical responses in the rabbit. 
Georce Misrauy* anp J. E. P. Toman. Dept. 
of Physiology, Univ. of Chicago, and Inst. for 
Psychosomatic and Psychiatric Research and 
Training, Michael Reese Hosp., Chicago, IIl. 

In exploring the various neurophysiological 
mechanisms by which drugs may produce central 
nervous excitation or depression, it was found 
useful to quantitate the phenomenon of ‘irradia- 
tion’ or the process reflected in a spread of response 
from stimulated areas of cerebral cortex to dis- 
tant areas. Experiments with several drugs were 
carried out in young rabbits, unanesthetized and 
lightly restrained, after implantation of insulated 
needle electrodes bilaterally over the somatic 
sensorimotor cortical areas. Ipsilateral electrical 
responses were led off from a monopolar needle 
within 3 mm of a pair of bipolar stimulating elec- 
trodes, and compared with concurrent contra- 
lateral responses. Thresholds were measured on 
both sides for primary fast response, secondary 
slow wave, and secondary spindles. Amphetamine 
(2-5 mg/kg) reduced the ratio of contralateral to 
ipsilateral threshold for all responses, despite 
variable effects on ipsilateral threshold. Barbital 
and Nembutal in non-sedative dosage had an 
opposite effect on irradiation. Cortisone (1-3 
mg/kg) closely resembled amphetamine in action. 
In addition to effects on irradiation, all drugs 
produced alterations in response form and latency 
which could not be directly correlated with local 
threshold. These studies reemphasize the notion 
that factors other than direct change in neuronal 
threshold may predominate in determining the 
overt excitant or depressant action of pharmaco- 
logical or physiological agents. 


1161. Relation of chemical structure to in 
vitro metabolism. Ruta MITcHELL* AND By- 
RON B. CiarK. Pharmacology Dept., Tufts Col- 
lege Med. School, Boston, Mass. 

The pharmacological activity of a compound 
in the intact animal is not only a function of its 
effect at a particular site but of its ability to reach 
and be removed from the locus of action. There- 
fore the relation of molecular structure of a large 
group of esters and amides of substituted ethanol- 
amine to the in vitro degradation by serum azoles- 
terase was investigated. The enzymic breakdown 
of approximately 200 compounds was investi- 
gated in fresh human serum. In addition to tlie 
valuable information gained about individual com- 
pounds, sufficient data have been obtained io 
permit certain generalizations. Concerning the 
serum stability of compounds of the type com- 
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posed of an organic acid coupled with an amino 
aleohol: a) Compounds having an amide linkage 
were found to be completely stable in serum even 
though the corresponding esters might be hydro- 
lyzed relatively rapidly. 6) Substitution on the 
a-carbon of the acid increased the stability of 
the «ster, the degree of stability increasing with 
increasing molecular size of the substituent. Di- 
substitution by 3 carbon chains or longer was 
particularly effective in decreasing the amount 
of hydrolysis. ¢) Esters of tertiary amines were 
less readily hydrolyzed than the corresponding 
quaternary amines. d) Esters of tertiary alcohols 
were almost completely stable, while the corre- 
sponding secondary and primary alcohols were 
progressively less stable. e) Esters of 2 carbon 
chain alcohols were more rapidly hydrolyzed than 
the corresponding 3 carbon chain alcohols. f) The 
rate of hydrolysis was dependent on the size of 
the groups on the terminal amino nitrogen, the 
rate decreasing with increasing size of substitu- 
ents. 


1162. Pain relief in acute cholecystitis by 
intravenous Hydergine®. Lucien E. Morris, 
Div. of Anesthesiology, State Univ. of Iowa Hosps., 
Towa City. ' 
Smooth muscle spasm in the biliary tract is the 

probable cause of the pain of acute cholecystitis. 

A simple method for causing this spasm to subside 

would be of great benefit in the relief of pain and 

might possibly reduce the inflammation as well. 

Chemical blocking of the right thoracic sympa- 

thetic trunk with procaine at the level of the 

eighth and ninth ganglia has recently been shown 
to be effective (EAStTwoop AND Womack. Arch. 

Surg. 63: 128, 1951). Pain relief in uncomplicated 

gall-bladder disease can be more simply obtained 

with pharmacologic block by administration of 
the sympathetic depressant Hydergine. Twenty 
patients with acute upper abdominal pain were 
given 2-8 ce of Hydergine intravenously. Dra- 
matic relief of pain was obtained in 10 cases all 
of which were confirmed at subsequent operation 
as having relatively uncomplicated gall-bladder 
disease. The other ten patients in whom little or 
no pain relief was obtained by Hydergine, each 

received at least temporary pain relief from a 

paravertebral sympathetic block with procaine. 

In this group exploratory operation revealed 

pancreatic disease, carcinoma, or other visceral 

involvement. It is suggested that the use of 

Hydergine may be of benefit not only in providing 

pain relief in acute biliary disease, but also may 

be useful as a diagnostic tool. 


1163. Acute toxicity of 3-methyl-5-heptanone. 
M. 8S. Morse,* J. K. Kopama,* C. H. Hine 
AND M. K. Duntuap.*, Dept. of Pharmacology 
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and Exptl. Therapeutics, School of Medicine, 

Univ. of California, San Francisco. 

The acute toxicity and irritating effects of 
3-methyl-5-heptanone (Cs ketone) were studied 
by means of intragastric administration to rats, 
mice, and guinea pigs; vapor exposure of mice 
and rats, and skin and eye irritation and absorp- 
tion tests in rabbits. The acute intragastric toxic- 
ity was 3.8 (3.0-4.8) gm/kg for male mice of the 
Webster strain; 3.5 (2.8-4.5) gm/kg for female 
rats of the Long-Evans strain; and 2.5 (1.3-4.8) 
gm/kg for stock male guinea pigs. The minimum 
lethal dose by percutaneous absoption in rabbits 
was greater than 16 ml/kg. Single 4-hr exposures 
of mice and rats to approximately saturated 
vapors of Cs ketone at 25 + 1°C. resulted in the 
death of 3 of 6 mice, and none of 6 rats. Single 
8-hr exposures resulted in the death of all of 6 
mice and 2 of 6 rats. Single 4-hr exposure to 
approximately saturated vapor at 35 + 1°C. 
resulted in the death of all of 6 mice and 4 of 
rats. The chief pharmacological effects resembled 
those of the ketones and cellosolves in general: 
depression of the central nervous system. The eye 
irritation grade was 3 (Carpenter and Smyth), 
the same as that of cellosolve and cellosolve ace- 
tate. The skin irritation score was 0.75 (Draize). 
The toxicity classification is ‘practically nontoxic’ 
(Hodge and Sterner). The distinct odor of the 
ketone, and the mild irritation produced, are 
noticeable at low levels of concentration, where 
the hazard from prolonged exposure would be 
slight. 


1164. Renal hemodynamic effects of Aramine. 
Joun H. Moyer ann W. R. Livesay.* Depts. 
of Medicine and Pharmacology, Baylor Univ. 
College of Medicine, Houston, Tex. 

Levo 1-(m-hydroxypheny])-2-amino-1-propanol 
(Aramine) is a peripherally acting vasopressor 
agent of which the blood pressure and renal 
hemodynamic responses have been studied. Glo- 
merular filtration rate (GFR) was measured with 
inulin in humans and creatinine in dogs. Renal 
plasma flow (RPF) was determined by para- 
aminohippurate clearance. Aramine was admin- 
istered by continuous intravenous infusion to 8 
normal subjects and 6 dogs. A concentration of 
15 mg of Aramine in 500 ce of isotonic saline was 
used and the rate adjusted so that the blood 
pressure was elevated about 35 to 50%. The vaso- 
pressor action of Aramine is prolonged, lasting 
15-40 min after the infusion is discontinued. In 
the human studies, it was found that with an 
average increase in mean blood pressure to 150% 
of the control there was an average decrease in 
RPF to 85% of the control. The reduction in 
RPF was associated with a slight increase in GRF 
and urine volume. In the dogs the average GFR 
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decreased to 85% of the control, but this was due 
to a rather marked reduction in 3 of the dogs, 
whereas in 3 it did not change. Hematocrit in- 
creased consistently (average 17%) and RPF de- 
creased consistently (average 29%). 


1165. Effect of hydrazine on cat papillary 
muscle. Epmunp F. MurtuHa* anp J. HENRY 
Wits. Chemical Corps Med. Labs., Army Chemi- 
cal Center, Md. 

Symptoms of hydrazine intoxication include 
effects on the cardiovascular system. An investi- 
gation of the effect of hydrazine on cat papillary 
muscle was conducted to determine if these symp- 
toms were produced, in part, by action of hydra- 
zine on the myocardium. Papillary muscles were 
poisoned with doses of 5-200 mg. of hydrazine/75 
ml of Locke’s solution and the muscles were 
maintained in the poison for times ranging from 5 
min to 5 hr. Records were made of contractility 
and conductivity of muscle following electrical 
stimulation. Similar records were taken when 
muscles contracted spontaneously and rhythmi- 
cally without stimulation. After poisoning all 
muscles showed a slow progressive depression of 
contractility with little effect on conductivity 
following stimulation. Doses as high as 200 mg of 
hydrazine/75 ml of Locke’s solution did not pro- 
duce complete irreversible depression of the papil- 
lary muscle until approximately 30 min after 
poisoning. Other doses of hydrazine did not 
usually produce myocardial depression until 15 
or more min after poisoning. When papillary 
muscles contracted automatically hydrazine did 
not abolish automaticity. It appears that the 
acute cardiovascular symptoms of hydrazine poi- 
soning are not produced by depression of the 
myocardium. Since hydrazine produces a_pro- 
gressive depression of contractility of the myo- 
cardium this action may be partially responsible 
for some of the delayed symptoms following 
hydrazine poisoning. The results of attempts to 
reverse the latter depression will also be discussed. 


1166. Effects of feeding single fatty acids on 
voluntary alcohol preference of white rats. 
JoE B. Nasu,* G. A. Emerson, W. T. Moorn* 
AND B. M. Moore.* Univ. of Texas Med. Branch, 
Galveston. 

Twenty-seven Sprague-Dawley rats, given a 
choice of 10% V/V of 95% ethanol and water for 
55 days while on an adequate stock diet, were fed 
thereafter with the diet of Mardones and Onfray 
(Rev. chilena hig. 4: 293, 1942), which is deficient 
in the vitamin B complex, except that autoclaved 
yeast was omitted, 10% cellulose powder was 
added, and the lipid component was substitued 
by 5% of even-numbered fatty acids from C.-C, 
l-hexadecanol, or high (3°) or low m.p. fractions 
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of cottonseed oil. I nos. of the pure fatty acids 
were essentially 0. Three similar rats were fed the 
same diet without lipid. After 40 days of daily 
observation of alcohol intake, half the rats were 
treated orally with linoleic, linolenic or oleic 
acids as 10% solutions in decanoic acid. Results 
are expressed in relation to biochemorphic rela- 
tions of the saturate fatty acids, and discussed in 
relation to concepts of Williams and Mardones on 
the role of unsaturate fatty acids. (This study 
was supported by ONR grant 553-(00)-NR-120- 
178.) 


1167. Effect of 8-diethylaminoethyldiphenyl- 
propylacetate hydrochloride (SKF No. 52)- 
A) on the activity of d-tubocurarine chlo- 
ride. GERALDINE J. Navis, JoHN J. Toner, 
LeonarRpD Cook, (introduced by Epwin J. FEt- 
Lows). Research and Development Div., Smith, 
Kline and French Labs., Philadelphia, Pa. 

The curariform activity produced by the in- 
travenous injection of d-tubocurarine chloride in 
mice was potentiated by diethylaminoethyldi- 
phenylpropylacetate hydrochloride (SKF No. 525- 
A), which itself possesses no curariform activity 
at any dose used. Paralysis was demonstrated by 
the inability of mice to hold on to an inclined 
wire screen. SKF No. 525-A enhanced the potency 
of d-tubocurarine 1.56 + 0.11 times when evalu- 
ated by a comparison of the PDs0s of d-tubocura- 
rine chloride alone and in combination with the 
potentiator. The dose response curves for d- 
tubocurarine chloride and the combination were 
parallel. SKF No. 525-A markedly prolonged the 
duration of d-tubocurarine chloride-induced par- 
alysis, whereas it only slightly increased the 
potency of the curariform agent. It is apparent 
that the two components of curariform activity, 
intensity and duration, are affected by SKF No. 
525-A unequally. A comparison of the therapeutic 
indices (LD50/PD50) showed that the addition of 
the potentiating agent caused no decrease in the 
safety margin of d-tubocurarine chloride. 


1168. Prevention of gastric ulceration with 
surface coating agents (methylpolysilox- 
anes). Mark NICKERSON AND CHARLES F. 
Curry.* Dept. of Pharmacology, Univ. of Michi- 
gan School of Medicine, Ann Arbor. 

Protection against gastric and duodenal ulcera- 
tion by means of surface coatings has received 
much less attention than the protection provided 
by interruption of neurogenic gastric secre! ory 
activity or by antacids, largely because suit ble 
agents have not been available. The fact ‘hat 
certain polysiloxanes produce tenacious, hy:ro- 
phobic surface films suggested that they might 
effectively protect eroded areas against further 
insult. Consequentiy, several of these siloxa:es 
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were tested for their ability to prevent ulceration 
in fasted rats following pyloric ligation (Shay 
technic) and in guinea pigs receiving daily injec- 
tions of histamine in beeswax. Protection was 
most narked with emulsions of agents of relatively 
high viscosity (molecular weight). The same ma- 
terials administered without prior emulsification 
were relatively ineffective, presumably because 
of poor dispersion. Oral administration of suitable 
emulsions to rats following pyloric ligation pro- 
vided almost complete protection against gastric 
erosion. Significant protection was obtained when 
the material was administered several hours prior 
to ligation. Daily oral administration to guinea 
pigs prevented gastric perforation and death and 
almost completely prevented gastric mucosal ero- 
sion during a 10-day period of histamine adminis- 
tration. (All control animals died with perforation 
in an average of 5 days.) Administration at 48-hr 
intervals protected 50% of the animals, indicating 
a relatively prolonged action. The methylpoly- 
siloxanes do not appear to alter the volume or 
acidity of the gastric secretions and chronic oral 
toxicity studies have provided no evidence that 
they impair absorption of essential metabolites. 


1169. Subacute and chronic toxicity of inhaled 
trifluoromonobromomethane and difluoro- 
dibromomethane. FRED W. OBERST AND 
CuaRLEs C. Comstock.* Chemical Corps Med. 
Labs., Army Chemical Center, Md. 

Subacute and chronic exposures to trifluoro- 
monobromomethane (CF;Br), difluorodibromo- 
methane (CF2Bre), and their 80-20 by volume 
mixture were made on rats and dogs for 6 hr per 
day, 5 days a wk from 214-18 wk. Animals exposed 
to CF;Br vapor for 18 wk at a concentration of 
140 X 10° mg/m’ did not show any toxic effects. 
Two dogs exposed for 1 hr to the vapor of CF2Bre 
at a concentration of 194 X 10% mg/m® showed 
excitation, severe panting, salivation, tremors 
and mild convulsions. The mortality of rats re- 
sulting from daily exposures for 7 wk to about 20 
X 10° mg/m® of CF2Brz vapor was 60%. In another 
identical test extended for 5 wk there was 90% 
mortality. No marked signs of intoxication other 
than death were noted. Dogs exposed daily to 
CF.Brz vapor, 20-32 X 10° mg/m* for 244-6 wk 
showed rapid and progressive signs of intoxication. 
There was a generalized weakness and a loss of 
balance after a few days of exposure. This was 
followed by mydriasis, convulsions, inability to 
move about, stand, eat or drink. There was a 
slight inerease in serum bromide at the 32 X 
10° mg/m® level. The rats and dogs showed diffuse 
passive pulmonary congestion and questionable 
changes in the epithelial cells lining the trachea 
and bronchioles. The liver showed some evidence 
of iatty metamorphosis with a few small zones 
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of central necrosis. The examination of the central 
nervous system of dogs disclosed evidence of some 
tissue damage. Daily concentrations of 3 K 108 
mg/m* of CF:Br2 vapor were tolerated by both 
rats and dogs for as long as 7 months without 
signs of intoxication. A mixture of CF;Br and 
CF:Br2 (80-20 by volume) at concentrations 
of 5.9 X 10° mg/m’ and 2.1 X 10° mg/m’, respec- 
tively, for 7 wk is apparently nontoxic. 


1170. Distribution of C-labeled digitoxin in 
tissues of cardiac patients. G. T. OKITA 
AND P. J. Tatso (introduced by E. M. K. 
GEILING). Depts. of Pharmacology and Medicine, 
Univ. of Chicago, Chicago, Ill. 

We have previously reported the renal excretion 
of radioactive digitoxin in five patients with 
cardiac failure. In this communication we report 
the distribution of radioactive digitoxin in tissues 
of two cardiac patients who received intravenously 
radioactive digitoxin shortly before they expired. 
Samples of various organs were taken during 
autopsy and quickly frozen with dry ice. Extrac- 
tion for both the unchanged drug and its metabo- 
lites were made using nonlabeled digitoxin as 
carrier. Both liquid-liquid solvent extraction and 
chromatographic methods were employed in the 
extraction procedure. Most of the tissues examined 
contained small amounts of the unchanged drug 
as well as metabolic products. However, the heart 
contained significantly larger amounts of water 
soluble metabolites than the other organs. The 
behavior of the spleen was interesting in that 
large amounts of carbon tetrachloride soluble 
radioactive metabolites were detected. This result 
was not obtained in the other organs studied. 
Data on the blood levels of radioactive digitoxin 
which have been completed on five patients will 
also be presented. 


1171. Cardiovascular actions of 1,4-bis(1,4- 
benzodioxan-2-yl-methyl) piperazine (McN- 
181, Dibozane), a new adrenergic blocking 
agent. JOHN F. O’LEary (introduced by Davip 
F. Marsu). Dept. of Pharmacology, Div. of Med- 
ical Sciences, McNeil. Labs., Inc., Philadelphia, 
Pa. 

MeN-181 lowers the blood pressure, antagonizes 
epinephrine, and inhibits the effects of directly 
or reflexly stimulating the sympathetic nervous 
system. In contrast to piperoxan (933F) and the 
related diethylaminomethylbenzodioxan (883F), 
intravenous doses of as little as 0.1 mg of McN- 
181 per kg lower the mean blood pressure in dogs 
anesthetized with chloralose or pentobarbital by 
10-20%; larger doses (1.2-2.4 mg/kg) lower it 
40-65%. Although only slightly more potent than 
933F in antagonizing the pressor response to 
epinephrine, McN-181 is 5-20 times more effective 
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in antagonizing the hypertensive response to ca- 
rotid occlusion, and 4 times as potent in antago- 
nizing the response to splanchnic stimulation. In 
dogs, oral administration of three times the mini- 
mal effective intravenous dose of McN-181 is 
sufficient to depress the carotid occlusion response; 
at least ten times the comparable dose of 933F is 
required. Single oral doses of 0.5 to 1.0 mg/kg of 
McN-181 produce epinephrine reversal lasting at 
least 7 hr. The toxicity of the compound is rela- 
tively low. The approximate LDso0 for intraperi- 
toneal injection in mice is 260 + 32 mg/kg; for 
intravenous injection in rabbits is 43 + 1.6 mg/kg. 
Anesthetized dogs survive intravenous doses of 
40 mg/kg and die as the result of respiratory 
paralysis at 50 to 60 mg/kg. Unanesthetized dogs 
show relaxation of the nictitating membrane at 
less than 10 mg/kg by the same route; at higher 
doses, salivation, muscular weakness, and respira- 
tory distress occur; death usually occurs above 
60 mg/kg. Six rats that received 125 mg/kg by 
oral intubation every day for 21 days appeared 
normal and continued to gain weight. Additional 
toxicity studies are in progress. 


1172. Mechanism of the renal toxicity of cya- 
nine dyes. LAWRENCE PETERS AND Mary L. 
WoEHRMANN.* Dept. of Pharmacology, School of 
Medicine, Western Reserve Univ., Cleveland, Ohio. 
The intravenous injection of cyanines and a 

number of other basic dyes is followed by their 

rapid accumulation in renal tubular epithelium 
with resultant functional and histologic impair- 
ment. The authors reported previously (Federa- 
tion Proc. 11: 382, 1952) that the almost complete 
inhibition of oxygen uptake produced by high con- 
centrations of such dyes in renal mitochondrial 
preparations containing added succinate was re- 
versed by cresyl blue. This led to the suggestion 
that the nephrotoxic action of basic dyes might 
be based on a common ability to depress oxida- 
tion by inhibition of the cytochrome system. 
However, subsequent studies have revealed no 
depression of respiration in slices prepared from 
kidneys of dogs and rabbits sacrificed 2-4.5 hr 
after administration of a toxic dose of the cya- 
nine dye, 1’-ethyl-3,6-dimethyl-2-phenyl-4-pyri- 
mido-2’-cyanine chloride (#863). Slices from kid- 
neys of animals sacrificed 24 and 48 hr after 
injection of similar doses did show a depression of 
respiration, presumably secondary to cellular in- 
jury based on some more immediate effect of the 
dye. Concentrations of #863 which produced only 
a partial inhibition of respiration in renal mito- 
chondrial preparations during oxidation of a-keto- 
glutarate or succinate had a much more pro- 
nounced inhibitory action on the simultaneous 
rate of aerobic disappearance of inorganic phos- 
phate. This inhibition of aerobic organic phos- 
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phate synthesis also occurred in mitochondrial 
preparations from kidneys of rabbits killed 2 hr 
after dye injection, while the respiratory rate of 
slices from such kidneys was normal. 


1173. Effects of sublethal doses of x-ray on 
phosphatases of animal tissues. Dona p F. 
PETERSEN,* JERE DEROIN* AND KENNETH P. 
DuBois. USAF Radiation Lab. and Dept. of 
Pharmacology, Univ. of Chicago, Chicago, Ill. 
A recent study in this laboratory (J. Pharmacol. 

& Exper. Therap. 106: 410, 1952) demonstrated 

that lethal doses of x-ray cause an increase in the 

ability of phosphatases of radiosensitive tissues 
to hydrolyze adenosine triphosphate and 5-ade- 
nylic acid. Similar observations were recently 
made by Ashwell and Hickman (Proc. Soc. Exper. 

Biol. & Med. 80: 407, 1952). To ascertain whether 

a correlation existed between the dose of x-ray ad- 

ministered and the rise in phosphatase activity 

further studies have been conducted in which 
doses of x-ray considerably below the LDso were 
employed. Measurements of the adenosine tri- 
phosphatase activity of spleen and thymus tissue 
from rats exposed to doses of 250 KVP x-ray 
ranging from 25 r to 600 r indicated that the extent 
of increase in enzyme activity was dependent upon 
the dose of x-ray administered. Thus, at 24 hr 
after 25 r, 50 r and 100 r the adenosine triphos- 
phatase activity of spleen exhibited increases of 

29%, 56% and 88%, respectively. The maximal 

increase was generally observed 48-72 hr after 

irradiation. The enzyme activity gradually re- 
turned to normal in about 2 wk after doses of 

50 r to 200 r. Increases in the 5-nucleotidase ac- 

tivity of rat spleen and thymus were also noted 

with the maximum response occurring at 72 hr 
after x-ray. At 72 hr after 50 r and 100 r the 5-nu- 
cleotidase activity of rat spleen increased 32% and 

51%, respectively and the thymus glands showed 

similar increases. 


1174. A study of certain N-alkyl thiobarbitu- 
rates. R.C.Prererson*, J.J. Burns*, ELEONORE 
BeRnstTEIN*, P. Lier, E. M. Papper anv B. B. 
Bropie. Research Service, Third (New York 
Univ.) Med. Div., Goldwater Memorial Hosp., 
Welfare Island, Dept. of Anesthesiology, Co/lege 
of Physicians and Surge-ns, N. Y. and Section 
on Chemical Pharmacology, Natl. Heart Inst., 
Natl. Insts. of Heatlh, Bethesda, Md. 

After intravenous injection in dog of 40 mg/kg 
of N-methylthiopental (Lilly 14694) tissue «nd 
plasma levels of the drug declined with unusual 
rapidity. Four hours following the injection, 
plasma levels were about 2 7 per ml compare: to 
about 18 y following 40 mg/kg of thiopental. In 
spite of the rapid decline in plasma and tissue 
levels, the drug was metabolized at a rate of only 





March 1958 


10% per hr. This rapid decline in plasma and tis- 
sue levels was accounted for by the rapid localiza- 
tion of the drug in fat. Considerable amounts of 
drug remained in fat after 24 hr when plasma levels 
were below 0.4 y per ml. At this time the fat/ 
plasma partition ratio of N-methylthiopental was 
about 100 compared to the ratio of about 12 found 
for thiopental. Preliminary studies in man indi- 
cated that in subjects anesthetized with the drug 
in large doses, the recovery time was considerably 
shorter than that following thiopental used under 
comparable conditions. This rapid recovery may 
be ascribed to the almost complete clearing of the 
drug from tissues due to the high affinity of the 
drug for body fat. Preliminary studies with the 
N-methyl derivative of Surital (Lilly 14971) indi- 
cate that this compound behaves similarly to 
N-methylthiopental. Results with other N-alkyl 
thiobarbiturates will be discussed. 


1175. Sedative-hypnotic properties of 2-ethyl- 
crotonylurea. Merte H. PINDELL,* Otis E. 
FaNCHER* AND Rospert K. 8S. Lim. Miles-Ames 
Research Lab., Elkhart, Ind. 

MA-110 (2-ethylerotonylurea) is an almost in- 
soluble, white crystalline compound prepared by 
dehydrobromination of Carbromal. Homogenized 
aqueous suspensions were therefore employed for 
administration. MA-110 has an oral LDs50 of 2500 
mg/kg in rats, 3500 mg/kg in dogs, and an intra- 
peritoneal LDs5o of 900 mg/kg in rats, 900 mg/kg in 
dogs, 1100 mg/kg in guinea pigs, and 1400 mg/kg 
in rabbits. Rats become sedated at extremely 
low oral doses (1% LpD50). Sedation occurs in 15-30 
minutes and lasts several hours. At any dose up 
to about 48% Lbs) the rats are readily arousable 
and when aroused seem normally active. With 
still higher doses nervous depressiou (subhyp- 
nosis) progresses until hypnosis is complete at 
about 90% LDso. Under similar conditions pento- 
barbital, seconal, and phenobarbital produce seda- 
tion at about 4% Lpdso. Barbiturate sedation ap- 
pears earlier but subsides faster than MA-110 
sedation. Increasing this dosage to only 16% 
LD;o produces a more profound state of depression 
(subhypnosis) and with doses of 35% (pento- 
barbital, seconal) and 50% (phenobarbital) hyp- 
nosis occurs. The wide range of dosage between 
sedation and hypnosis shown by MA-110 suggests 
& much greater margin of safety than with exist- 
ing sedatives. Caffeine (60 mg/kg, IP) given be- 
fore or after MA-110 (100-250 mg/kg, IP) does not 
alter its sedative effect. MA-110 produces no slow- 
ing of respiration beyond that seen in sleep and 
ho effect on blood pressure with doses up to 80% 
LD;) (IP) in unanesthetized dogs. It has no anti- 
convulsant, analgetic, or antispasmodic activity. 
The low sedative dose, wide sedative range, and 


PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


357 


low toxicity of MA-110 render it unique among 
sedatives. 


1176. Factors affecting activity of the enzymes 
oxidizing carbons 17 and 21 of the pregnene 
nucleus. JoHN E. PLaGerR* anp Leo T. Sam- 
vELs. Dept. of Biological Chemistry, Univ. of 
Utah College of Medicine, Salt Lake City. 

We have previously reported the presence of 
enzyme systems in the supernatant fraction of 
beef adrenal homogenates centrifuged at 20,000 
x g for 1 hr, which would introduce the 17-hy- 
droxyl group into the progesterone molecule and 
oxidize the 21-methyl group to a primary alcohol. 
(Arch. Biochem. & Biophys., in press). Heifer 
adrenal preparations have been found to be more 
active in the transformation of progesterone to 
17-hydroxy-11-desoxycorticosterone (Cmpd. §) 
than steer adrenal preparations. The latter shows 
relatively lower 21-oxidative activity, and often 
only slight 17-hydroxylating activity. The super- 
natant fraction of a heifer adrenal homogenate 
centrifuged at high speed was incubated in a 
Krebs-Ringer bicarbonate buffer containing ATP 
plus DPN with the substrates progesterone, 17- 
hydroxyprogesterone, or desoxycorticosterone. 
The preparation had both 17- and 21-oxidative 
activity as evidenced by the production of Cmpd. 
S in the progesterone flasks. 17-hydroxyprogester- 
one was converted to Cmpd. S. In cell-free prep- 
arations, 17-oxidation must apparently take place 
before 21-oxidation of the progesterone molecule 
if both hydroxyl groups are to be introduced. The 
addition of dehydroisoandrosterone to the me- 
dium seems to affect the relative yields of desoxy- 
corticosterone and Cmpd. § from incubated pro- 
gesterone. 


1177. Sedative and hypnotic action of reserpin 
in unanesthetized animals. ALBERT J. PLUM- 
MER, WALTER E. Barretr,* GrumMourR WAGLE* 
AND Freprick F. YonKMAN. Research Dept., 
Div. of Macrobiology, Ciba Pharmaceutical Prod- 
ucts, Inc. Summit, N. J. 

The observations of Miiller, Schlittler and Bein 
that Reserpin, a crystalline compound isolated 
from Rauwolfia serpentina, was both sedative and 
hypnotic, have been confirmed. Upon oral ad- 
ministration of 0.75 mg/kg of Reserpin to the con- 
scious dog, a decrease in spontaneous activity 
became apparent after 2 hr. A latent period was 
also observed, even with the intravenous route. 
The animal remained quiet and had a tendency 
to sleep unless disturbed. The duration of central 
nervous depression lasted for 24-48 hr and was 
regularly associated with persistent miosis, mod- 
erate slowing of the heart, increased intestinal 
activity resulting in diarrhea in some cases, 
lacrimation and relaxation of the nictitating mem- 
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brane. Miosis was the first effect to appear and the 
last to disappear. The general pattern of activity 
described is the same qualitatively with some 
quantitative difference for other species, includ- 
ing the rabbit and rat. A study of tolerance and 
sedative influence with gradually increasing doses 
in human volunteers is in progress, and thus far 
the only subjective effects reported have been 
nasal stuffiness and slight dyspnea. 


1178. Tissue culture methods in experimental 
pharmacology. C. M. Pomerat* anp C. D. 
LEAKE. Tissue Culture Lab. and the Dept. of 
Pharmacology, Univ. of Texas Med. Branch, Gal- 
veston. 

With the use of hanging drop preparations of 
standard tissue explants rapid, simple, inexpensive 
and reproducible results are obtained in drug 
toxicity studies. The correlation obtained be- 
tween in vitro and in vivo methods warrants the 
use of tissue culture technique in at least the ini- 
tial phases of a screening program. Micro-organ- 
isms may be introduced in various tissue cultures 
for initial chemotherapeutic appraisal. A wide 
variety of adult human cells available from sur- 
gical procedures which can easily be maintained in 
culture should be used when species specificity 
is essential for the evaluation of cellular responses. 
Phase contrast, time-lapse cinematography is 
valuable in observing membrane behavior, the 
movement of mitochondria and the activities 
associated with the mitotic process. A chamber 
has been designed which permits the perfusion of 
fluid nutrient to which various chemicals may 
be added. A thermocouple associated with a 
Honeywell thermograph can be imbedded in close 
proximity to test cells. Thus records can be made 
of the effect of highly controllable modifications 
by physical or chemical means in the environ- 
ment affecting cell organoids in a wide variety of 
tissue types including those of man. 


1179. Urinary metabolites from intravenously 
administered methoxychlor. C.S. PrickEtTt* 
AND Epwin P. Lava. Div. of Pharmacology, 
Food and Drug Admin.. Federal Security Agency, 
Washington, D. C. 

Numerous investigations have shown that both 
the acute oral toxicity of methoxychlor and its 
storage in the tissues of chronically exposed ani- 
mals are low compared to DDT. One possible ex- 
planation might be a more rapid and extensive 
metabolism of methoxychlor into relatively harm- 
less degradation products. Since it is known that 
DDT is partly excreted in the urine of rabbits in 
the form of bis(p-chloropheny])acetic acid (DDA), 
a study of the urinary metabolites of methoxy- 
chlor was undertaken. Three ether soluble com- 
ponents were extracted from the acidified urine 
of rabbits treated with 40 mg/kg of insecticide. 
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The determination of these metabolites was biased 
on Fairing’s observation that the dehydrochloride 
of methoxychlor produced a red color when treated 
with sulfuric acid. Although none of these com- 
ponents gave color directly with sulfurie acid, 
preliminary treatment with 1% KOH converted 
them into substances showing absorption maxima 
at 515-540 my. Preliminary work indicates that 
none of the three correspond to the DDA analog 
of methoxychlor. The major component is strongly 
acidic, soluble in ether, but insoluble in less polar 
solvents. The second one is weakly acidic and 
soluble in petroleum ether, while the third one is 
chemically neutral. None of the original insecti- 
cide or its dehydrochloride is present. These 
components account for only a small fraction of 
the total dose administered, and other more com- 
pletely degraded metabolites may also be present. 


1180. Biosynthesis of desoxyriboside of a thy- 
mine analogue ‘azathymidine’). WILLIAM H. 
Prusorr (intr. by A. D. Weucu). Dept. of Phar- 
macology, School of Medicine, Western Reserve 
Univ., Cleveland, Ohio. 

A previous report from this laboratory presented 
evidence that azathymine is a competitive an- 
tagonist of the utilization of thymine or thymidine 
for the growth of L. casei (7469) or S. faecalis 
(8043). Resting cells of S. faecalis possess a potent 
nucleosidase which hydrolyzes thymidine to free 
thymine with complete disappearance of desoxy- 
ribose; however, addition of azathymine prevents 
the disappearance of the desoxyribose. Further 
studies have shown that the px optimum for the 
hydrolysis of thymidine is 7.6-8.6. The reaction 
velocity of desoxyribose disappearance is con- 
stant during the initial 20 minutes of incubation, 
and at the completion of this period 50% of the 
desoxyribose has disappeared. Spectral and micro- 
biologic evidence demonstrate that although aza- 
thymine prevents the disappearance of desoxy- 
ribose, the rate of thymidine hydrolysis is not 
diminished. The desoxyribose from thymidine 
hydrolyzed in the presence of azathymine is not in 
a free condition. Thymine and thymidine may be 
separated from azathymine by ion exchange on a 
Dowex-1 acetate column, and a fraction with the 
expected properties of ‘azathymine desoxyribo- 
side’ also has been obtained. Purification and 
study of the chemical and biological properties of 
this material are under investigation. 


1181. Toxic effects of chloramphenicol in dogs. 
Synthetic and fermentation products com- 
pared with aureomycin. Jack L. Rapomsx1* 
AND ArtTHuR A. NELSON. Div. of Pharmacoluyy, 
Food and Drug Admin., Federal Security Agency, 
Washington, D. C. 

Chloramphenicol was administered in daily oral 
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doses of 250 mg/kg to two groups of three dogs 
each, one group receiving the synthetic product 
and one the fermentation. One dog of each group 
received chloramphenicol continuously for 4 weeks 
at the end of which period the dogs were killed 
in extremis. The other two received the drug for 
4 two-week periods separated by three-week pe- 
riods of rest. Statistical analysis of weekly blood 
counts revealed a significantly lower granulocyte 
count during periods of drug administration as 
compared to recovery periods. The red cell count 
was not significantly affected. Blood counts of two 
further groups of 4 dogs each receiving synthetic 
chloramphenicol continuously at 175 and 100 
mg/kg/day were not affected. At 250 mg/kg/day, 
markedly fatty livers, as shown by gross appear- 
ance and microscopically by Oil Red O stain, were 
produced by the synthetic material, while very 
little liver fat was present with the fermentation 
product. At 175 and 100 mg/kg/day, only the 
synthetic product was fed; liver fat was very small 
in amount at the 100 mg level and variable at 175 
mg. Bone marrow changes were usually not mas- 
sive, and varied with dosage; the erythroid 
elements were more affected than the myeloid. 
The dosage levels used are considerably higher 
than those for man, and these studies myst be 
confirmed and extended before the full significance 
of the results can be ascertained. 


1182. Comparison of effects of methylchloro- 
acetate (MCI1A) with those of methylfluoro- 
acetate (MFA) on the papillary muscle of 
the cat. JosepH Retitty, WILLARD C. WHITE- 
HOUSE,* KANAME KurtiaAKI* AND WaLrTerR F. 
Riker, Jr. Dept. of Pharmacology, Cornell Univ. 
Med. College, New York City. 

The comparative effects of MC1A and MFA on 
cardiac muscle were studied using the cat’s papil- 
lary muscle. The primary effect of MC1A and MFA 
was exerted on the contractile mechanism of 
cardiac muscle; after exposure to either agent 
there was progressive failure of the mechanical 
response. MC1A proved approximately 10 times 
more potent than MFA when used in equimolar 
concentration. MC1A (0.01 mM) caused complete 
failure in 30 min; muscles poisoned with MFA in 
like concentration had only reached half failure 
at this time. The difference in potency between 
MFA and MCI1A was also evidenced at a concen- 
tration of 0.001 m. At ‘this concentration, a 50% 
reduction of the contractile response occurred with 
MCiA in about one-half the period required for an 
equivalent decay in MFA. The exposure of the 
papillary muscle to the halogenated acetates pro- 
duced no consistent changes in the conduction 
velocity. A characteristic effect of both agents is 
to decrease the irritability of the papillary mus- 
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cle. The presence of pyruvate in a 0.01 m concen- 
tration opposed but did not prevent the final 
deleterious effects of either MC1A or MFA on the 
contractility of muscle. The similar physiological- 
effect of MC1A and MFA on the mechanical re- 
sponse of the papillary indicated that a similar 
biochemical dyscrasia might have been produced. 
However, analysis of poisoned muscles revealed 
that 0.01 m MFA caused the accumulation of an 
average of 300 ug of citrate per gm, whereas the 
MCIA poisoned muscles accumulated no citrate. 


1183. Therapy of resistant schizophrenia with 
semicarbazide and photic stimulation. 
Ricuarp W. REILLy,* MARIANNE Wasson GuN- 
THER,* JOSEPH TIENSTRA,* MAHMOOD SaJJaDI,* 
Pau. S. WEINER,* ARTHUR ELLERD,* THEODORE 
Tausia* AND CarLC. PreirFer. Univ. of Illinois 
College of Medicine, Chicago, and Manteno State 
Hosp., Manteno Ill. 

Semicarbazide was used to produce grand mal 
convulsions in schizophrenic patients. Patients 
were chosen who had not responded to previous 
therapy (insulin coma, metrazol convulsions and/ 
or Electroshock Therapy). The patients had all 
been hospitalized for 2 years but had received no 
therapy in the 6 months prior to treatment with 
semicarbazide. The patients were treated in small 
groups so that one-half received semicarbazide 
therapy and the remaining half received placebo 
medication, photic stimulation and the increased 
nursing care which the project involved. The re- 
sults of therapy were evaluated under blind test 
conditions. Therapy consisted of 1.0 gm morning 
and night except that twice a week the patient 
was given 3-5 gm orally after breakfast. This large 
dose was sufficient to make the patient susceptible 
to a grand mal seizure when photic stimulation 
was applied at a frequency of 14-20 flashes per 
second. The grand mal seizure evolves slowly from 
a variable period of myoclonus, and the onset to 
muscular rigidity is much slower than that usually 
produced by ECT. Duration of therapy was 4 
weeks and entailed only 8-10 grand mal seizures. 
To date, 37 patients have received convulsive 
semicarbazide therapy and as a control, 39 pa- 
tients have received the placebo regime. Remis- 
sion of schizophrenia has occurred in 15 of the 37 
patients treated. Of the 15 remissions 4 patients 
have been discharged, 3 are awaiting discharge 
and 8 have relapsed. All of the patients receiving 
semicarbazide showed some improvement. Only 
2 of the 39 patients receiving the placebo regime 
showed any improvement and in one this was suffi- 
cient to allow transfer to a work cottage. Of 22 
patients receiving subconvulsive doses of semi- 
carbazide for 4 weeks none has shown improve- 
ment which indicates that the convulsive portion 
of the therapy is probably required. Side actions 
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as a result of this therapy have been central nausea 
and vomiting, occasional weight loss and oc- 
casional spontaneous grand mal seizures. It. re- 
mains to be determined if this convulsive therapy 
is better than ECT. 


1184. Properties of tris(2-diethylaminoethy]) 
amine trihydrochloride, a ganglionic block- 
ing agent. Wiitiiam R. Reirze,* ALBERT J. 
PLUMMER AND WALTER E. Barretr.* Research 
Dept., Div. of Macrobiology, Ciba Pharmaceutical 
Products, Inc., Summit, N. J. 
Tris(2-diethylaminoethyl)amine trihydrochlo- 

ride (Su-1194), a tertiary amine prepared by R. H. 

Mizzoni and C. R.Scholz (in press) has been found 

to block transmission of impulses through auto- 

nomic ganglia. It is of interest that subsequent 
quaternization eliminated the ganglionic blocking 
properties. The injection of 0.5 mg/kg to 1.0 mg/ 

kg of Su-1194 into the carotid artery caused a 

block of the response of the nictitating membrane 

to faradization of the cervical sympathetic nerve 

in the cat. The block was complete for about 20 

min and required an hr for recovery from the 

blockade. A dose of 1-2 mg/kg of Su-1194 intra- 
venously in the dog a) eliminated the pressor re- 
sponse following 15 uwg/kg intravenously of nico- 
tine, a ganglionic stimulant, b) antagonized the 
depressor response following faradization of the 
peripheral end of the vagus, and c) caused a drop 
in mean arterial blood pressure of 40-60 mm Hg 
which persisted for about 3 hr, with a slow return 
to normal. In the dog anesthetized with Nembutal, 
the intravenous injection of Su-1194 was followed 
by bradycardia. In this same preparation the 
tachycardia following Regitine, an adrenolytic 
agent, was abolished by Su-1194. Evidence of ab- 
sorption of Su-1194 following oral administration 
has been shown by the resultant relaxation of the 
nictitating membrane of the cat and dog after 
12.5-15.0 mg/kg. of the drug thus administered. 

In contrast to the bradycardia in the anesthetized 

animal, Su-1194 caused a moderate tachycardia in 

the isolated cat heart. The acute intravenous 

LDso0 Of Su-1194 in the female rat was 68.0 mg/kg, 

with all animals surviving a dose of 54.0 mg/kg; 

this compares with the LD50 of 29.0 mg/kg for Cg, 
and of 59.0 mg/kg for Pendiomide (Ba-9295 
pentamethyl - diethyl -3-aza-pentane-1 ,5-diammo- 
nium bromide) a potent ganglionic blocker studied 
by Bein and Meier (Experientia. 6: 351, 1950). 


1185. Effect of Apresoline (1-Hydrazinophtha- 
lazine) on the experimental ‘eclampsia- 
like’ syndrome and on related aspects of 
water metabolism. A. A. RENzI AND ROBERT 
Gaunt (introduced by F. F. Yonxman). Re- 
search Labs., Ciba Pharmaceutical Products, Inc., 
Summit, N. J. 
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In confirmation of Masson, Corcoran and Page 
(J. Lab. & Clin. Med. 38: 213, 1951) a syndrome 
‘resembling toxemia of pregnancy,’ characterized 
by edema, oliguria and death was produced in 
adult female rats. The condition resulted when 
renin was added to a pretreatment of unilateral 
nephrectomy, high salt diet and desoxycorticos- 
terone acetate (DCA). Most of the symptoms of 
this syndrome, including severe renal damage and 
death, could generally be prevented by giving the 
drug Apresoline (1-Hydrazinophthalazine) along 
with renin. One notable feature of the action of 
Apresoline, under the conditions studied, was to 
permit the diuretic action of renin and DCA to 
be expressed. This resulted in 24-hr urine volumes 
which exceeded the body weight. On the other 
hand, Apresoline, in the same dosage (0.3 mg/100 
gm), was antidiuretic in normal hydrated rats or 
in rats given a salt load; it increased the sucep- 
tibility to water intoxication and, if anything, 
augmented the fluid retention that followed Pitres- 
sin injections. Unlike Pitressin, Apresoline did 
not augment chloride excretion but rather reduced 
it proportional to its reduction of urine volume. 
Apresoline, however, had no effect on water ex- 
cretion in normal animals when given in doses 
which did not reduce blood pressure markedly. 


1186. In vitro substrate competition between 
procaine and succinylcholine for plasma 
cholinesterase. Davin H. Ruopss, Jr.* anp 
Francis F. Foupes. Dept. of Anesthesia, 
Mercy Hosp., and Research Inst., Monteficre 
Hosp., Pittsburgh, Pa. 

It was observed that the administration of pro- 
caine further decreased the respiratory depth in 
patients, and increased the intensity of neuro- 
muscular block in animals receiving succiny!cho- 
line in continuous intravenous drip. Since both 
succinylcholine (Guick, D. J. Biol. Chem. 137: 
357, 1941) and procaine, (Katow, W. J. Phar- 
macol & Exper. Therap. 104: 122, 1952) are hydro- 
lyzed by the plasma cholinesterase, it seemed con- 
ceivable that substrate competition for the plasma 
cholinesterase between these compounds was re- 
sponsible for these phenomena. The enzymatic 
hydrolysis of various concentrations of procaine 
alone and together with various concentrations 
of succinylcholine chloride was measured with a 
previously described method (J. Pharmacol. & 
Exper. Therap. 105: 253, 1952). The mutual in- 
hibitory effect of the two substrates on the enzy- 
matic hydrolysis of one another was also measured 
in Warburg experiments. The results of both types 
of experiments indicated that substrate comp:ti- 
tion between the two compounds for the plasma 
cholinesterase exists. The enzymatic hydrolysis 
rate of succinylcholine was greater than that of 
procaine. On the other hand, the inhibitory efiect 
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of procaine on the hydrolysis of succinylcholine 
was greater than that of succinylcholine on the 
hydrolysis of procaine. This indicates that the 
affinity of procaine to the plasma cholinesterase 
is greater than that of succinylcholine. 


1187. Physiological disposition of mephenesin 
and mephenesin carbamate. ARTHUR P. Ricu- 
ARDSON, PassiE 8S. Jones* anp Harry A. 
Wa KER. Dept. of Pharmacology, Emory Univ. 
School of Medicine, Emory University, Ga. 

It has been reported (Proc. Soc. Exper. Biol. & 
Med. 79: 286, 1952) that mephenesin carbamate has 
a more prolonged action than mephenesin. It 
seemed important, therefore, to determine whether 
this difference in action could be accounted for by 
a difference in physiological disposition. Accord- 
ingly, the absorption, distribution, excretion and 
metabolic fate of these two compounds have been 
compared in dogs. It has been found in fact that 
the carbamate does persist in the plasma for a 
longer period of time, and this has been correlated 
with a slower rate of metabolism. Less than 2% 
of either compound is excreted in the urine in the 
free form. After acid hydrolysis of the urine, how- 
ever, approximately 54% of a single dose of me- 
phenesin and 21% of the carbamate can be recov- 
ered within a 24-hr period. In the case of 
mephenesin the major portion of the acid hydroly- 


sis product has been identified as beta-toloxy lac- 
tic acid, whereas in the case of the carbamate no 
such product could be isolated; instead the major 
produce isolated after acid hydrolysis was shown 
to be identical with an authentic sample of me- 
phenesin carbamate. 


1188. Action of Dimercaprol (I) and of ethyl- 
enediamine tetraacetic acid (II) on lead in 
tissues. FREDERIC RIEDERS (introduced by 
CuarLes M. Gruser). Depts. of Pharmacology 
and Industrial Medicine, Jefferson Med. College, 
Philadelphia, Pa. 

Affinities of (I) and (II) for lead were compared 
at various pH values, in presence and absence of 
plasma by electrometric measurements and by 
partitioning lead between chloroform solutions 
of dithizone and buffered aqueous solutions of 
(I) or (II). Abilities of (I) and (II) to remove lead 
from isolated tissues of rabbits which had received 
lead by slow intravenous infusion (10 mg/kg) were 
compared. Erythrocytes, long bones and slices of 
liver, kidney, striated muscle, small intestine, 
brain and spleen were incubated with (I) or (II) 
in buffer. Aliquots of supernatant were withdrawn 
at 4 hourly intervals; these and tissue residues 
were analysed for lead content. In conjunction 
with data on the effects of (II) on urinary excre- 
tion of lead and coproporphyrin III and on blood 
levels, the relative efficiencies of (I) and (II) with 
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respect to de-leading of tissues in vitro and in vivo 
will be discussed. Dependence of rate and extent 
of complexation of lead by (I) or (II) on pu, drug 
concentration and presence of plasma components 
as well as cell accessibility and permeability will 
also be considered. ie 


1189. Effect of heparin on angina of effort. 
Seymour H. RINZLER, JANET TRAVELL, HYMAN 
Baxst,* Zacuary H. Bensamin,* Rosert L. 
ROSENTHAL,* SIDNEY ROSENFELD,* AND Bar- 
BARA B. Hirscu.* Dept. of Pharmacology, Cornell 
Univ. Med. College and Cardiovascular Research 
Unit, Beth Israel Hosp., New York City. 

The effect of heparin on effort angina of patients 
with arteriosclerotic heart disease was compared 
with that of a matching placebo by means of the 
double blindfold method. Eighteen patients with 
classical angina of effort were paired with respect 
to age, sex, history of old myocardial infarction 
and duration of angina, and were then divided at 
random into two parallel series. To one group of 
9 patients, heparin was given intravenously twice 
weekly in doses of 100 mg each for an average of 
9.4 weeks, while concurrently to the other 9, the 
placebo was similarly injected for an average of 
8.3 weeks. The effect of the injections on effort 
angina was judged mainly by the daily report 
card system (the patient’s day-to-day evaluation 
of cardiac pain). The average number of nitro- 
glycerin tablets used per week was also tabulated. 
Resting electrocardiograms and resting ballisto- 
cardiograms were done before and after the course 
of injections. The results, based on analysis of 
1883 report card days, showed that heparin was 
no more effective than a placebo in the control of 
angina pectoris. Serum lipoproteins of the S; 12-20 
and S; 20-100 classes were determined before hep- 
arin or placebo was begun, and about 6 weeks later 
(3 days after the previous injection). No signifi- 
cant change in concentration of these molecules 
was observed after this course of heparin. Acute 
effects on lipoprotein levels were not studied. 


1190. Pharmacology of tris(beta-diethylami- 
noethoxy) benzene trihydrochloride, an an- 
alogue of Flaxedil. Jay Rosperts,* WALTER 
F. Riker, Jr., aND B. B. Roy.* Dep’t. of Phar- 
macology, Cornell Univ. Med. College, New York 
City. 

The lethal effects of this tertiary ammonium 
analogue of Flaxedil in the cat result from respira- 
tory paralysis; toxicity is evidenced by increasing 
weakness of voluntary muscles. On the neuro- 
muscular preparation, a blockade predominantly 
like that produced by Flaxedil results. In either 
instance the effective dosages, compared with 
Flaxedil, are considerably larger. At higher dos- 
ages, moderate depression of direct muscle stimu- 
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lation is in evidence. The neuromuscular paralysis 
is antagonised largely but not entirely by Tensi- 
lon. Also like Flaxedil, this compound produces 
a vagal block but unlike Flaxedil establishes a 
transient ganglionic block. The latter effect is 
associated with a brief fall in blood pressure. In 
contrast to Flaxedil, the tertiary amine directly 
affects cardiac muscle. In the dog or cat, the prin- 
cipal EKG changes reflect conduction disturb- 
ances. These are characterized by prolongation 
of the P-R interval and spreading of the P and 
QRS complexes. The appearance of manifold ven- 
tricular rhythms follows larger doses. The effects 
of this analogue on conduction have been 


confirmed on the isolated papillary muscle prepa- 
ration of the cat. In accord with these properties, 
an antifibrillatory action is demonstrable. 


1191. Effects of varied doses of cortisone on 
survival of rats infected with D. pneu- 
moniae. Harry J. Ropinson, Ricwarp C. 
Mason* AND AMELIA L. Smitu.* Merck Inst. 
for Therapeutic Research, Rahway, N. J. 
Previous studies in this laboratory and else- 

where have shown that the administration of rela- 
tively large doses of cortisone to intact and adre- 
nalectomized rats with induced bacterial infections 
caused a fulminating and fatal sepsis. We have 
previously reported that the survival of adrenal- 
ectomized animals infected with D. pneumoniae 
can be increased by the administration of 2.5 mg/ 
day of cortisone acetate. These studies have now 
been extended to intact rats infected with D. 
pneumoniae Type I, No. 37. Young mature male 
rats were used in this study. They were fed a 
standard mixed natural food diet and housed in 
an air-conditioned animal room. The animals were 
infected intradermally with 0.1 ce of a1 xX 10° 
or 1 X 107 dilution of a 6-hour culture. Cortisone 
acetate, 2.5 mg/rat, was administered subcuta- 
neously in a single daily injection of 0.1 cc. Seven 
experiments were performed over a 6-month period 
and in all instances the cortisone treated infected 
animals showed a greater survival than the saline 
treated infected controls over a 10 day observa~- 
tion period. The number of surviving rats in the 
cortisone treated series was 55 of 70 while in the 
infected controls 35 of 70 survived. This difference 
was significant with a p of less than .01. Data will 
be presented suggesting that the effect of corti- 
sone on increasing survival of both intact and 
adrenalectomized animals is by its action on host 
resistance to infection. 


1192. Destruction and elimination of dioxy- 
line in the dog. Mary A. Root anp J. P. 
Comer.* Lilly Research Labs., Indianapolis, Ind. 
Dioxyline (6,7-dimethoxy-1-[4’-ethoxy-3’meth- 

oxybenzy]]-3-methylisoquinoline), a papaverine- 
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like compound, has been found to be an effective 
coronary dilator (J. Am. Pharm. Assoc. 40: 207, 
1951). Recently Comer and Kennedy have de- 
veloped a chemical method for the measurement 
of plasma levels of dioxyline. When a continuous 
intravenous infusion of a solution of dioxyline 
was made the drug level in the blood increased 
slowly. Two to 4 hours of infusion were required 
before the blood concentration had reached a 
plateau. Doses used for these experiments were 
high enough to give easily measured blood levels, 
but they were also high enough to cause a marked 
fall in blood pressure. This fall in blood pressure 
made it difficult to maintain a constant level of 
drug concentration in the blood. When single in- 
jections of dioxyline (10 mg/kg) were made into 
the femoral vein before and after nephrectomy, 
the blood concentration, measured 2 minutes after 
the injection, was not altered, nor was the rate 
of disappearance of the drug changed. When in- 
jections of dioxyline were made into the portal 
system, through a splenic vein, the drug concentra- 
tion of the 2 minute blood sample was from !4 to 
24 that obtained by injection into a femoral vein. 
Little or no unchanged dioxyline appeared in the 
urine after a single injection of 10 mg/kg of drug. 
When the higher rates of continuous infusion were 
used (20 mg/kg/hr), a small percentage of the 
infused drug appeared in the urine. A substance 
was also detected in the urine which was extract- 
able by the method used for dioxyline, but which 
had an absorption spectrum which differed from 
that for dioxyline. The results of these experi- 
ments indicate that in dogs dioxyline is rapidly 
degraded by the liver and that one or more of the 
degradation products is excreted in the urine. 


1193. Inhibition of ventricular arrhythmias 
in the cat by certain curariform agents. 
B. B. Roy,* Jay Roserts,* SOLOMON GarB, 
JosEePpH REILLY AND Wa.terR F. RiKer, JR. 
Dept. of Pharmacology, Cornell Univ. Med. Col- 
lege, New York City. 

It has been noted previously that d-tubocura- 
rine and Flaxedil in full paralysing doses suppress 
the intensity of the ventricular arrhythmias in- 
duced by epinephrine-hydrocarbon administra- 
tion. (Ann. N. Y. Acad. Sci. 54: 373, 1951). This 
has been confirmed and extended in a series of 
56 cats. The common cardiac disturbances in | he 
cat respired artificially throughout the experi- 
ment included bouts of ventricular extra systoles 
and tachycardias; less frequently ventricular be: !s 
originating from multiple foci appeared; ventric- 
ular fibrillation never occurred. When artificial 
respiration was not employed, fibrillation dev«!- 
oped in slightly more than half the cats. Admin's- 
tration of d-tubocurarine containing 0.5% chler- 
butanol, effectively prevented the ventricul:ir 
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disturbance in 7 of 8 animals. When the same dose 
of /-tubocurarine (0.6 mg/kg) was given without 
chlorbutanol, protection was less in evidence. In a 
series of 8 cats, 2 mg/kg of Flaxedil produced 
complete protection in 25%; in a group of 7 cats, 
3 mg/kg gave complete protection in 70%; in 
another series of 8 cats, 4 mg/kg protected 75%. 
In 7 similar experiments, this protective effect of 
curare and Flaxedil was not exhibited by deca- 
methonium in an intravenous dose of 0.2 mg/kg. 
The protective effect of d-tubocurarine was sub- 
ject to reversal by 3-OH phenyl trimethyl am- 
monium bromide. The lack of a ganglionic block- 
ing property for Flaxedil mitigates against this 
mechanism of action as underlying the curare ef- 
fect. The failure of decamethonium to exert an 
effect in conjunction with the dissipation of this 
curare action by 3-OH phenyl trimethyl am- 
monium bromide, suggests relationship between 
the mechanism of the suppression of these cardiac 
arrhythmias and the action preventing depolariza- 
tion at the motor end plate. 


1194. Effects of phenobarbital on oxygen con- 
sumption of rat tissues. RoBerT L. RussELL* 
AND B. A. WestFaLu. Dept. of Physiology and 
Pharmacology, Univ. of Missouri, School ef Medi- 
cine, Columbia, Mo. 

The effects of phenobarbital sodium on the oxy- 
gen consumption of liver and kidney cortex slices 
and diaphragm tissue of the rat were studied 
using Warburg respirometers (at 37°C.). The tis- 
sues respired in Krebs-Ringer-phosphate-buffer 
solution carrying 0.2% glucose as a substrate. 
There was a significant increase in oxygen con- 
sumption rate of kidney cortex slices after tipping 
in 0.3 and 0.5 mg % phenobarbital sodium (P < 
003, and P < .008, respectively). Likewise there 
was an increase in oxygen consumption rate of 
liver slices in the presence of 0.1 mg % (P < .029), 
but not in the presence of 0.2, 0.3 and 0.5 mg % 
phenobarbital. There was no observed effect of 
phenobarbital (0.1, 0.2, 0.3 and 0.5 mg %) on the 
oxygen consumption rate of rat diaphragm. 


1195. Experimental cardiac arrest. Martin L. 
Ryan AND C. W. Wuites, Jr. (introduced by 
MarRL H, DearBorN). Dept. of Pharmacology, 
Boston Univ., Boston, Mass. 

The search for a method of experimental car- 
diac arrest producing.a resuscitable canine prepa- 
ration in which the heart is mechanically inactive, 
comparable to the situation observed clinically, 
has been continued. Previous reports showed that 
ether, intravenous procaine, and 5% oxygen caused 
mechanical cardiac arrest, frequently with con- 
tinued electrical activity, from which resuscita- 
tion was rarely possible. In the present work ether 
anesthesia and the intravenous administration of 
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10 to 20 mg procaine/kg were used to produce 
cessation of electrical and mechanical activity of 
the heart. There was an accompanying respiratory 
arrest. In 40 of a series of 80 dogs there was total 
absence of both mechanical and electrical activity, 
in 20 some electrical activity persisted. The other 
20 had incomplete arrest or ventricular fibrillation. 
Of the 60 dogs manifesting mechanical, or mechan- 
ical and electrical, arrest all were resuscitated. 


1196. Thymectomy and histamine tolerance 
of albino rats. ArtHUR M. Sackier, Mor- 
TIMER D. SACKLER, CONSTANCE R. MarrtIn, Ray- 
MOND R. SackieR (introduced by Co Tur). 
Creedmoor Inst. for Psychobiologic Studies, New 
York City. ‘ 

In our study of endocrine interrelationships to 
histamine tolerance, the contribution of the thy- 
mus gland was investigated. Enlargement of the 
thymus gland and marked reduction in histamine 
tolerance follow adrenalectomy in the rat, while 
thymic atrophy and increased histamine resistance 
follow the administration of adrenal hormones. 
The effect of thymectomy on histamine is here 
reported. Thirty-five male and 38 female albino 
rats from our colony were thymectomized at 22-30 
days of age and maintained on Purina chow and 
tap water ad libitum. Five to 8 weeks postopera- 
tively, each animal was given a single intraperi- 
toneal injection of a 10% solution of histamine 
phosphate (Burroughs & Wellcome) in distilled 
water, the doses ranging from 1300-1700 mg/kg 
for females, 1500-1800 for males. Intact controls 
of approximately the same age received 1100-1506 
mg/kg. Thymectomy increased the histamine tol- 
erance of male rats about 40% and of female rats 
about 15% above levels for intact animals. Al- 
though no sex difference in tolerance was observed 
for intact animals, the differences in histamine 
tolerance was statistically significant between: 
a) operated males and females; b) operated males 
and control group; and c) operated females and 
control group. 


1197. Gonadectomy and histamine tolerance. 
Mortimer D. SackuerR, ARTHUR M. SACKLER, 
ConsTANCE R. Martin, RayMonp R. SacKLER 
(introduced by Co Tut). Creedmoor Inst. for 
Psychobiologic Studies, New York City. 
Previous studies in this laboratory have revealed 

that while histamine tolerance of intact albino 

rats is identical for the two sexes, thyropara- 
thyroidectomy increases the tolerance of females 
significantly above that of thyroparathyroidec- 
tomized males. This raised the question of pos- 
sible quantitative differences in effects of male 
and female gonadal hormones upon histamine 
tolerance. Young adult male and female albino 
rats from our colony on Purina Chow and water 
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ad libitum were gonadectomized in one stage. 
Groups of animals received single intraperitoneal 
injections of 10% Histamine Phosphate (Bur- 
roughs-Wellcome) in dosages ranging from 1200- 
1700 mg/kg, 2, 4 and 6 weeks postoperatively. 
Unoperated animals of same age served as con- 
trols. Dosage—survival data was analyzed accord- 
ing to the method of probits. Gonadectomy in- 
creased the tolerance of both male and female 
rats approximately 20% above the level for intact 
animals. There was no significant difference in 
response between males and females. Further 
studies are in progress on the effect of combined 
castration and thyroidectomy. 


1198. Reversal of protective action of cysteine 
against x-irradiation in rats by high oxygen 
tension. Paut R. SALERNO AND HyMer L. 
FRIEDELL (introduced by LAWRENCE PETERs). 
Atomic Energy Med. Research Project, Western 
Reserve Univ. Cleveland, Ohio. 

The mechanism of the modification of the sensi- 
tivity to x-rays by cysteine has not been eluci- 
dated. The possibility that cellular oxygen tension 
would be reduced by large doses of cysteine appears 
likely since the principal metabolic alteration 
of cysteine in tissue is oxidation. The formation 
of cysreic acid requires three atoms of oxygen 
per mole of cysteine. The sensitivity of normal 
rats to x-rays is not altered by high oxygen 
tension presumably because the oxygen tension 
in tissues is normally above the critical concentra- 
tion which may affect radiation sensitivity. We 
have presently demonstrated that it is possible 
to reverse the protective action of cysteine against 
x-rays by allowing the animals to breathe pure 
oxygen under pressure during irradiation. We have 
also observed that cysteine produces a marked 
diminution in the oxygen content of venous blood 
in dogs. Since this venous blood may be re-oxy- 
genated with ease in vitro, it appears that the 
hemoglobin was not altered but that the tissues 
removed an increased amount of oxygen from the 
blood traversing the capillaries. These considera- 
tions have led us to believe that cysteine may 
reduce cellular oxygen tension which in turn re- 
duces the yield of hydroperoxy] radicals during 
x-irradiation. 


1199. Resuscitation after experimental car- 
diac arrest. RicHarp A. SALVADOR AND C. W. 
Waite, Jr. (introduced by Eart H. DEARBORN). 
Dept. of Pharmacology, Boston Univ., Boston, 
Mass. 

An experimental evaluation of pharmacologic 
agents in the resuscitation of the canine heart 
arrested by procaine during ether anesthesia has 
been undertaken. Arrest was shown by the cessa- 
tion of mechanical and electrical activity. The 
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effective dose of procaine varied from 10 to 20 
mg/kg. Resuscitation was accomplished by the 
use of cardiac massage accompanied by intra- 
venous or intracardiac administration of a cardiac 
stimulant. All animals in which resuscitation failed 
developed ventricular fibrillation. Four of these 
were defibrillated by electric shock and were sub- 
sequently resuscitated. The numbers of dogs 
revived over the total numbers used were as 
follows: adrenaline (Parke, Davis) 12/13; 1-nor- 
epinephrine 11/15; phenylephrine 10/14; acety)- 
stropthanthidin 10/13 and saline 20/24. Since there 
is no significant difference in these figures we con- 
clude that the stimulants used do not contribute 
to the resuscitation. 


1200. Detoxication rates of anticholinesterase 
compounds in the rabbit. Jack P. SAUNDERS 
(introduced by J. H. Wits). Pharmacology 
Branch, Chemical Corps Med. Labs., Army 
Chemical Center, Md. 

The total amount of anticholinesterase com- 
pound producing mortality at varying rates of 
injection has been measured in order to determine 
the gross detoxication of DFP, TEPP and Para- 
oxon in the rabbit. For each compound, a series 
of 5-minute interval intravenous injections were 
given at each of several dose rates. The total ef- 
fective doses killing 50% of the animals (Ep;0) 
were then plotted against the times at which 50% 
of the animals died (EtT;0). The resulting plots 
were straight lines for DFP and Paraoxon and, 
initially, for TEPP. For this latter compound, 
the EDs9 approaches a maximal value as the dose 
rate is decreased. The slopes of these straight 
lines represent overall disposal rates within the 
times studied and were approximately 0.8, 0.5 and 
0 mmg/kg/min for DFP, TEPP and Paraoxon, 
respectively. If these values truly represent over- 
all detoxication rates, then the intercepts of the 
straight lines at zero time should approximate the 
acute LD50s of the compounds. This was found to 
be true, the intercept values being 388, 92 and 148 
mmg/kg for DFP, TEPP and Paraoxon, respec- 
tively. 


1201. Voluntary preference for alcohol of 
white rats after gonadectomy. MELVIN Scua- 
DEWALD,* G. A. Emerson, W. T. Moore* sND 
B. M. Moore.* Univ. of Texas Med. Branch, 
Among 40 Sprague-Dawley rats given a choice 

of 10% V/V of 95% ethanol and water for 55 days 

while on an adequate stock diet, the mean values 
for preference for alcohol, estimated daily as 
volume of 10% ethanol/total volume ‘of fluid in- 
gested, and for ml/kg of ethanol ingested showed 
a markedly higher preference and intake by maics. 
This finding was uniform throughout this period 
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except for the first 5 days. For the 46-50th days, 
mean daily values for 22 females and 18 males, 
with their standard errors, were 12.6 + 1.7 and 
30.1 + 3.9% for preference and 2.03 + 0.33 and 
3.71 + 0.51 ml/kg of 95% ethanol, respectively. 
Five males with the highest intake and 5 females 
with the lowest intake were deprived of their 
gonids on the 55th day. During the next 35 days, 
daily estimations showed no significant changes 
in intake or preference, although both groups be- 
came more variable and a tendency for decreased 
intake in the males and increased intake in the 
females was apparent. Both groups were later 
treated with testosterone or estradiol. Results 
are interpreted in terms of persistence of steroid 
hormones after gonadectomy, anabolic factors 
unrelated to steroid hormones, and results of 
treatment of Feromyscus e. californicus previously 
reported. (Supported in part by ONR grant 553- 
(00) -NR-120-178.) 


1202. Curarizing action of cobra venom. J. L. 
Scumipt, E. L. Goopsett anp K. E. KurtTer 
(introduced by R. K. Ricuarps). Dept. of 
Pharmacology, Abbott Labs., North Chicago, IIl. 

‘Sterile dilute solutions of cobra venom contain- 

ing 10 mu/ce devoid of hemorrhagin activity were 
injected intravenously in 2 dogs daily. Little or 
no effect was found on pain threshold as measured 
by the Wolf Hardy apparatus up to the point that 
the animals showed the curariform effects of the 
venom as evidenced by weakness and head-drop. 
During the ensuing days when symptomatic evi- 
dence of curare action was no longer evident they 
were unusually sensitive to d-tubocurarine. The 
effect was studied in rabbits using the head-drop 
assay for d-tubocurarine. An increase of sensitivity 
of prolonged duration to d-tubocurarine was 
demonstrated after intravenous injection of non- 
curarizing doses of cobra venom. As measured by 
the same technique there was no increase in sensi- 
tivity to decamethonium but delayed deaths of 
unexplained origin were very frequent. In rabbits 
treated with cobra venom neostigmine still antag- 
onizes the curarizing action of d-tubocurarine but 
not that of cobra venom. Additional studies cor- 
roborate other reports that the paralyzing action 
of cobra venom is due to an effect at the neuro- 
muscular junction. 


1203. Effects of isoniazid on tuberculosis in 
the rhesus monkey. L. H. Scumipt anp Pau 
N. Jouuy.* Christ Hosp. Inst. of Med. Research, 
Cincinnati, Ohio. 

This study on the effects of isoniazid on develop- 
ment of spontaneously-occurring tuberculosis in 
the rhesus monkey and on dissemination of this 
disease in a primate colony, initiated in April 
1952, involves work with 178 treated and 307 un- 
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treated monkeys and is still in progress. Initially, 
all untreated animals were tuberculin-negative 
and presented no radiological evidence of pul- 
monary disease. The treated group comprised 
127 tuberculin-positive monkeys, the majority 
with extensive pulmonary tuberculosis, and 51 
tuberculin-negative monkeys housed with the 
positive animals. Isoniazid was administered in 
the diet. The daily dose, initially set at 5 mg/kg, 
was raised to the current level of 20 mg after 
2 months. Bacteriological and histopathological 
studies have been carried out on groups of mon- 
keys sacrificed after 2 and 5 months treatment; 
radiological studies and tuberculin testing have 
been repeated bimonthly. The significant findings 
to date are as follows: 23 untreated controls (7.5%) 
have become tuberculin positive; 12 have died of 
overwhelming tuberculosis. None of the 51 treated 
controls has become tuberculin positive. Treat- 
ment with 5 mg/kg doses for 2 months favorably 
modified the disease in some cases. This treat- 
ment, followed by 20 mg doses for 3 or more 
months, produced profound and almost uniform 
improvement in radiological and histopathological 
pictures and apparent sterilization of tuberculous 
lesions. These findings suggest that at 20 mg/kg 
dosage, isoniazid is highly effective in controlling 
tuberculosis in the rhesus monkey and in prevent- 
ing dissemination of this disease. 


1204. Effect of drugs on thalamic reflex pat- 
tern in monkeys (motion picture). R. PLato 
Scuwartz* anp I. H. Suater. Div. of Ortho- 
pedic Surgery and Pharmacology, Univ. of Roches- 
ter, Rochester, N. Y. 

The thalamic reflex pattern has been induced 
in rhesus monkeys by the bilateral ablation of the 
motor and premotor cortex (areas 4 and 6). Char- 
acteristically such animals, when placed on one 
side, show tonic extension of the dependent ex- 
tremities and flexion of the other arm and leg 
associated with a grasp reflex. Rotating the ani- 
mal to the opposite side causes a prompt reversal 
of limb position so that the dependent extremities 
become extended. Such animals have no disturb- 
ance of consciousness. Examination of the effect 
of drugs has shown that some depressants of the 
central nervous system can modify the postural 
pattern. Pentobarbital (15 mg/kg orally) and Me- 
phenesin (100 mg/kg orally) have little or no effect, 
but larger doses which cause obvious sleepiness 
reduce the extensor component and may obtund 
the grasp reflex. Administration of diethyl pro- 
panediol (150 mg/kg orally) reduced or abolished 
the extensor state and the grasp reflex. After the 
drug, the animal showed flexion or running move- 
ments in all four extremities while lying on either 
side. This decrease in ‘spasticity’ was usually not 
associated with other evidence of central nervous 
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system depression. The onset of effect was rapid 
(5-10 minutes) but the duration was short (45-60 
minutes). It is of interest that these observations 
appear to correlate with the clinical experience 
with the use of muscle relaxant drugs in patients 
with spastic states. 


1205. Antispasmodic activity of epoxytropine 
tropate methylbromide (Pamine Bromide). 
P. H. Seay,* Witu1amM VELDKaAmp,* B. E. Gra- 
HAM,* W. B. Bass* anp M. J. VANDER Brook. 
Dept. of Pharmacology, Upjohn Co., Kalamazoo, 
Mich. 

A pharmacologic study of the properties of 
Pamine Bromide revealed that it possesses a high 
degree of neurotropic antispasmodic activity. It 
is 0.5-0.75 as active as atropine against Mecholyl 
chloride induced spasm of isolated rabbit ileum. 
In the phenobarbitalized dog, 0.5 mg/kg, i.v., 
completely blocks the vasodepressor effects of 
repeated doses of 2.5 y Mecholy] chloride for more 
than 4 hours; atropine and methantheline bro- 
mide at the same dose are effective less than 2.5 
hours. Pamine Bromide is at least 20 times more 
active than atropine in blocking chromodacryor- 
rhea induced with Mecholyl chloride in rats. 
Orally administered it is about }¢ atropine in 
inhibiting the passage of a charcoal meal in rats; 
however, subcutaneously it is more active than 
atropine. The duration of activity is very pro- 
longed being only slightly diminished at the end 
of 4 hours. Tolerance did not develop when rats 
were injected twice daily for 5 days. Intravenous 
injection of 1.25 y/kg in the trained unanesthe- 
tized Thiry-Vella dog produces a marked decrease 
in contraction and tone of the jejunum which lasts 
15-20 minutes. Methantheline bromide and atro- 
pine at 5 y/kg, i.v., produce similar results, but 
have shorter duration. X-ray studies indicate 
that 0.25 mg/kg of Pamine Bromide orally pro- 
longed gastric evacuation of a barium meal in 
dogs by 5 hours and fluoroscopic observations 
showed that gastric and intestinal peristalsis were 
considerably diminished; methantheline bromide 
at 5.0 mg/kg orally prolonged gastric evacuation 
less than 1 hour. 


1206. Effect of barbiturates on neurones sen- 
sitized by partial isolation. J. J. SeGuin* 
AND G. W. Stavraky. Dept. of Physiology, Med. 
Faculty, Univ. of Western Ontario, London, Can- 
ada. 

In 23 spinal cats in which the cord was semi- 
sectioned 9-39 days previously, the excitability 
of the two sides of the spinal cord was tested by 
means of intra-aortal injections of acetylcholine 
(0.03-3 mg/kg). Small quantities of sodium pento- 
barbital (0.3-0.7 mg/kg) injected intra-aortally, 
had a slight excitatory action on spinal neurones, 


Volume 19 


while larger quantities of this agent (0.3-11,.0 
mg/kg) exerted a depressing effect. The minimal 
effective dose of sodium pentobarbital varied in 
different experiments but was always less for the 
previously semisected side as compared to the 
control side. Nineteen chronic cats, in which asep- 
tic removals of one frontal lobe or semidecerebra- 
tion were made 2-36 months previously, were found 
to be more sensitive to Pentylenetetrazol (metra- 
zol) than intact cats, the EDs9 of Pentylenetetra- 
zol for the control animals being 7.45 mg/kg 
(S.E. = 0.37) and for the operated ones 6.6 mg/kg 
(S.E. = 0.44). The effect of Sodium pentobarbital 
on the operated cats and on 12 intact animals 
was compared in experiments in which the cats 
were injected with individual minimal convulsant 
doses of Pentylenetetrazol. sodium pentobarbital 
(1.0-3.0 mg/kg) intramuscularly caused a greater 
reduction of convulsability in operated cats than 
in intact ones, the ED;0 of sodium pentobarbital 
for control cats being 1.26 mg/kg (S.E. = 0.44) 
and for the operated cats 0.64 mg/kg (S.E. = 
C.19). It is concluded that sodium pentobarbital 
exerts a more pronounced effect on neurones sensi- 
tized by partial isolation than on the intact nerv- 
ous system. The action of sodium phenobarbital 
is being investigated with similar techniques. 
(Supported by Natl. Health Grants Admin., Can- 
ada.) 


1207. Effects of potassium infusion and ad- 
renalectomy on liver glycogen. RicHarp A. 
SEIBERT* AND RussELL A. Huaains. Dept. of 
Pharmacology, Baylor Univ. College of Medicine, 
Houston, Tex. 

The infusion of maximum sub-lethal doses of 
potassium (as KCl) into dogs anesthetized with 
morphine-pentobarbital results in a 60% deple- 
tion of liver glycogen, whereas control dogs show 
but a slight loss of liver glycogen. A study was 
made on potassium-infused adrenalectomized dogs 
to determine whether the loss of liver glycogen 
is the result of the release of epinephrine from the 
adrenals. Dogs were adrenalectomized and main- 
tained with Cortone (11-desoxy-17-hydroxycorti- 
costerone-2l-acetate) and glucose, so that the 
blood sugar concentration was not allowed to 
reach hypoglycemic levels. Liver samples taken 
after adrenalectomy and then 4 hours later showed 
increases in liver glycogen. Dogs treated by the 
same procedure but in addition infused with 
potassium showed significant decreases in liver 
glycogen. These results indicate that epinephrine 
from the adrenals is not essential for the release 
of glycogen from the liver that occurs with ):igh 
blood potassium levels. 


1208. Effects of thiomerin on denervated kid- 
neys. H. SHUFFLEBARGER* AND P. K. KNoEr®L. 
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Dept. of Pharmacology, Univ. of Louisville, Ky. 

Thiomerin was given intravenously to dogs with 
and without chloralose anesthesia, with and with- 
out osmotic diuresis from glucose or NaCl, with 
one or both kidneys denervated by stripping either 
immediately before or up to one month previ- 
ously. Creatinine clearance was measured. During 
control periods the denervated kidneys produced 
more urine with a greater concentration of electro- 
lytes than the intact ones, even when glomerular 
filtration rate was greater in the innervated kid- 
ney. However the urine osmolarity was usually 
less in the denervated kidney. During maximal 
diuresis the urine volume and Na concentration 
were the same in innervated and denervated 


kidneys. 


1209. Diuretic effect of oral diethyl-amino- 
ethyl-theophylline hydrochlorate used 
alone and with an oral mercurial compound 
in congestive heart failure. C. CLARKE SIL- 
VERTHORNE* AND JOHN H. Moyer. Depts. of 
Medicine and Pharmacology, Baylor Univ. College 
of Medicine, Houston, Tex. 
Diethyl-aminoethyl-theophylline —hydrochlo- 
rate, a 7-substituted theophylline derivative, 
when administered parenterally, has been shown 
to produce a transient increase in the total urine 
volume and the 24-hour excretion of sodium and 
potassium in patients who are in congestive heart 
failure. Further, when given parenterally to such 
patients in conjunction with Mercuhydrin, the 
diuretic action of the mercurial is augmented. The 
increment of potentiating effect of that combina- 
tion is one-half that produced when Mercuhydrin 
and Aminophylline are given simultaneously by 
the parenteral route. The purpose of the present 
study was to determine the diuretic action of 
diethyl-aminoethyl-theophylline hydrochlorate 
given orally to patients in congestive heart failure, 
both alone and together with Neohydrin, an oral 
mercurial diuretic of known diuretic potency. 
When the xanthine drug was given in doses of 2.4 
to 4 gm/day and the oral mercurial (equivalent 
to 80 mg Hg) were given together, there was an 
increase in the urine volume and a 3-5-fold in- 
crease in total sodium excretion over control 
levels. Neohydrin, used alone orally, was a more 
effective diuretic than the theophylline derivative 
when used alone. It is concluded that diethyl- 
aminoethyl-theophylline hydrochlorate, given by 
mouth to cardiacs in congestive heart failure, 
increases slightly their 24-hour urine volume and 
sodium excretion, and potentiates the action of 
the oral mercurial diuretic given simultaneously. 


1210. Antigen system of acacia. HERBERT SIL- 
ViTTE AND OscaR SwWINEFORD, JR.* Allergy 
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Research Lab., Univ. of Virginia Med. School, 

Charlottesville. 

The well-known but little investigated anti- 
genicity of gum acacia has been thought to be due 
to the presence of a ‘nitrogenous contaminant’, 
removal of which results in loss of antigenic power. 
In the present experiments, 4 geographically 
different lots of acacia have been tested; all were 
slightly biuret positive; all gave positive pre- 
cipitin reactions (rinr tests) with rabbit anti- 
acacia serum; all gave equal cross-precipitin re- 
actions when one lot was tested with antisera to 
another. Antisera titers were highest about 1 
week after completion of course of immunization; 
absent 2 weeks after; use of adjuvant along with 
acacia maintained the high titer for at least a 
month. Guinea pigs passively sensitized with 
rabbit anti-acacia serum to one lot of acacia 
showed typical anaphylactic symptoms and death 
when challenged with that or with other lots. 
Acacia purified by the formamide method of 
Partridge and Morgan also produced anaphylactic 
shock in passively-sensitized pigs; a few which 
recovered from sub-lethal shock had fatal anaphy- 
laxis when re-challenged within 24-48 hours with 
whole acacia solutions, a suggestion of the pres- 
ence of more than one antigen. Guinea pigs sen- 
sitized actively with whole acacia were shocked 
anaphylactically by both whole and formamide- 
purified acacia injected intravenously. Whole aca- 
cia solutions heated to 98°C. for 6 hours were still 
weakly antigenic. Antisera from such immunized 
rabbits gave weak precipitin reactions with heated 
acacia, but much stronger precipitin tests with 
unheated acacia; anti-unheated acacia serum also 
gave weak precipitin reactions with heated acacia. 
From these and other considerations, it appears 
that acacia is a multi-antigen system. 


1211. Metabolism of two isotopically labeled 
pentaquine salts. Cari C. Smitu. Christ Hosp. 
Inst. of Med. Research, Cincinnati, Ohio. 
Monkeys were injected with pentaquine (6- 

methoxy - 8 - (5’ - isopropylaminoamylamino)- 

quinoline dihydrochloride) containing C' either 
in the 6-methoxyl group (Pent-M) or in the center 
carbon of the isopropyl group (Pent-I) and deter- 
minations were made of C'Oz in expired air and 
excretion of C'4-containing substances in urine. 

Exhaled CO2z was collected for 12 hours after 

injection and radioactivity measurements were 

made on each hourly sample. When Pent-M was 

injected (6 mg base/kg body wt), from 16 to 31% 

(av. = 23%) of the administered C' was found 

in the expired air; when Pent-I was used only 

3.8 to 5.7% (av. = 5.0%) was excreted as CQO. 

In the case of Pent-M, peak C!*O2 output occurred 

during the first two hours after which the output 

decreased rapidly. When Pent-I was injected, 
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CO, excretion slowly increased reaching a maxi- 
mum at 3 hours and then decreased gradually for 
the next few hours. These findings indicate that 
in the monkey pentaquine is degraded both by 
demethoxylation at the 6 position and by dealkyl- 
ation of the terminal amino group, the methoxyl 
group being converted to COz more rapidly and 
to a greater extent than the isopropyl group. 
Studies of the excretion of radiocarbon in the 
urine demonstrated that 33% of the C1‘ was pres- 
ent in the urine after Pent-I injection while only 
18% of the injected C'* was recovered when Pent- 
M was administered. Only about 1% of the ad- 
ministered pentaquine appeared in the urine as 
unchanged drug. Preliminary data on the char- 
acterization of urinary C1‘-containing substances 
will be presented. 


1212. Age increase in fluoride content in hu- 
man bone. FRANK A. SmitTH,* Dwicut E. Garp- 
NER* AND Haro.p C. Hopes. Dept. of Radiation 
Biology, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. 

Bone samples weighing several grams each 
were removed at autopsy from patients who were, 
as far as records show, lifelong residents of Roch- 
ester. Samples of vertebrae and rib were removed, 
cleaned of adhering soft tissues, and refrigerated 
until ashed at 650°C. for 15 hours. About 0.2 gm 
of ash was dissolved in perchloric acid and ana- 
lyzed, using the standard Willard and Winter 
procedure with a modified Williams titration. 
Samples have been analyzed from 85 male and 73 
female patients ranging in age from fetuses to 
over 90 years. In the age range 40 to 90 years, 
analyses have been completed on 9 to 11 patients 
of each sex. The data show in both sexes a linear 
increase in fluoride concentration in the ash with 
age. There is a tendency for the fluoride concen- 
tration in the vertebrae to be slightly higher than 
in the ribs. (This paper is based on work performed 
under contract with the U. 8. Atomic Energy 
Commission at the Univ. of Rochester Atomic 
Energy Project, Rochester, N. Y.) 


1213. Results with parenterally, orally and 
sublingually administered dihydrogenated 
ergot (Hydergine, CCK-179) in the treat- 
ment of hypertension. Harvey B. SNYDER 
AND Rosert L. HERSHBERGER (introduced by 
RusseEuvt A. Hueeins). Depts. of Medicine and 
Pharmacology, Baylor Univ. College of Medicine, 
Houston, Tex. 

Dihydrogenated ergot derivatives have some 
pharmacological properties that are desirable in 
an agent which is to be used for the treatment of 
hypertension. Therefore, a therapeutic trial fol- 
lowing different routes of administration was 
undertaken on 60 ambulatory patients with hy- 
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pertension. Following the oral route of adminis- 
tration in doses up to 25 mg/day to 20 patients, 
a significant reduction in blood pressure occurred 
in only 2 patients. After the parenteral route of 
administration giving the drug every 4 hours to 
25 ambulatory patients, the blood pressure was 
reduced significantly in 11 (below 150/100 in 6). 
However, it was a relatively poor agent for the 
treatment of hypertensive crises with associated 
encephalopathy. Since many drugs are absorbed 
through the mucous membranes of the mouth, a 
soluable sublingual preparation (tablet) was eval- 
uated on 15 additional patients in an attempt to 
find out if adequate amounts of the drug could 
be absorbed by this route to produce results 
comparable to the parenteral route of adminis- 
tration. In doses up to 5 mgm. four times a day, 
only one patient showed a significant reduction 
in blood pressure. 


1214. Dilan® toxicity. J. N. Spencer. Pharmaceu- 
tical Research Div., Commercial Solvents Corp., 
Terre Haute, Ind. 

Dilan is an insecticide which is highly specific 
for the control of the Mexican bean beetle. It is 
a combinaiion of two parts 2-nitro-1, 1-bis(p-hlo- 
rophenyl)butane and one part 2-nitro-1,1-bis(p- 
chlorophenyl)propane. The acute toxicity of Dilan 
for mice is significantly less than that of DDT. 
On intraperitoneal injection the LDso of Dilan is 
950 mg/kg and on oral administration 1100 mg/kg 
as compared with 530 mg/kg and 135 mg/kg 
respectively for DDT. The effect of feeding diets 
containing Dilan has been studied on young dogs 
11 to 15 weeks of age. A diet containing 1250 ppm 
Dilan produced an immediate decrease in food 
consumption. Jaundice was evident within a week 
and four of the 5 dogs on the diet died during the 
third week of the test. The fifth dog survived 7 
weeks. A diet containing 125 ppm Dilan produced 
no untoward effects. The food consumption and 
growth of the animals on this diet did not differ 
from that of the controls and all dogs survived 
the 20-week test. Tissue analysis showed that 
Dilan was stored almost entirely in the body fat. 
The fat of all animals maintained on the 1250 
ppm diet contained Dilan but that of two of the 
five maintained on the 125 ppm diet was Dilan 
free. In all animals, however, the ratio of the 
Dilan in the fat to the Dilan intake was less than 
1.0. Thus it does not appear to accumulate in the 
body. The microscopic evaluation of tissue sec- 
tions of these animals will be reported. 


1215. A modification of the U.S.P. tubocu- 
rarine chloride assay. 8. E. SRENSEK AND 
GEOFFREY Wooparp (introduced by A. J. 
LeHMAN). Div. of Pharmacology, Food and Drug 
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Admin.;° Federal Security Agency, Washington, 

D.C. 

The present U.S.P. XIV assay of tubocurarine 
chloride often results in time-consuming delays 
owing to respiratory failure in rabbits following 
head drop doses. The assay has been made more 
rapid by use of an artificial respiration machine 
with a rubber glove-mask attachment, or by the 
use of the anti-curare drug Tensilon, Ro 2-3198, 
[(3-hydroxy-phenyl) dimethyl ethyl ammonium 
chloride]. Both methods are good. One mg of 
Tensilon per rabbit immediately following head 
drop has given 100% recoveries. Assays conducted 
both with and without this anti-curare agent show 
the same potency and range of error of assay. 
Second head drop doses of tubocurarine chloride 
1, 3, 414, 6 and 24 hours after a first head drop 
show little difference after the 3-hour period 
whether or not the’anti-curare agent or artificial 
respiration is used. The use of the anti-curare 
drug enables an assay to be performed by one 
person in 25% less time than when the artificial 
respiration technique is used. The possibility of 
substituting other anti-cholinesterase drugs for 
Tensilon is being examined. 


1216. Evaluation of antifibrillatory drugs in 
experimental coronary occlusion. JoHN E. 
STEINHAUS AND NoRMAN L. CarpEN.* Dept. of 
Pharmacology and Toxicology, Univ. of Wisconsin 
Med. School, Madison. 

Ventricular fibrillation is thought in most cases 
to be the cause of sudden death in acute coronary 
occlusion. The effectiveness of antifibrillatory 
drugs in the prevention of this condition is ques- 
tionable. In this study the effect of quinidine, 
procaine amide and dibucaine was determined in 
animals in which a coronary artery was occluded. 
In dogs anesthetized with pentobarbital, the 
bifureation of the left coronary artery was dis- 
sected after the removal of a portion of the 4th 
rib. Artificial respiration was instituted with the 
opening of the pleural cavity. Blood pressure and 
lead II of the standard electrocardiographic trac- 
ings were recorded by means of a Twin-Viso re- 
corder. Quinidine, 15 mg/kg, procaine amide, 30 
mg/kg, and dibucaing, 1.5 mg/kg were each given 
intravenously to a group of 5 dogs and in addition 
another 5 dogs were used for controls. After an 
interval of 5 minutes the left anterior descending 
coronary artery was clamped for a period of 7 
minutes and released unless ventricular fibrilla- 
tion had occurred. This was followed by a similar 
clamping and release of left circumflex coronary 
artery and finally a simultaneous clamping of 
both arteries until ventricular fibrillation or car- 
diac failure was produced. Increased doses of 
quinidine, 20 mg/kg, and procaine amide, 50 
mg/kg, were tested in a second series of dogs 
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using a similar procedure. The results of these 
tests gave no evidence that the above drugs were 
able to prevent the onset of ventricular fibrilla- 
tion following the acute occlusion of the coronary 
artery. 


1217. Effect of intravenous versus intra-ar- 
terial reinfusion of blood on hemorrhagic 
shock in dogs. JosEPpH G. Srrawitz,* O; 
SipNEYy OrtH, STEVEN E. Jorpan,* Woo CHoo 
Lee,* ALLAN G. WHEELER* AND ERwin R. 
Scumipt.* Depis. of Surgery, Anesthesiology and 
Pharmacology Univ. of Wisconsin Med. School, 
Madison. 

Medium sized mongrel dogs were depressed 
with 30 mg/kg of pentobarbital sodium intra- 
venously and an endotracheal tube was placed 
to insure a free airway. To prevent clotting 2 
mg/kg of heparin was similarly injected. The 
femoral arteries were cannulated bilaterally, one 
to record blood pressure and the other for bleed- 
ing into a flask which contained 10 ce of 10% 
sodium citrate (sufficient for 500 ec of blood). 
The mean arterial pressure was lowered to 40 
mm Hg by rapid withdrawal of blood and main- 
tained at this level for 15 minutes. The animals 
then were bled as rapidly as possible until respir- 
atory arrest occurred, this act being determined 
very accurately. After the desired interval of 
respiratory arrest had passed the withdrawn 
citrated blood was reinfused into the artery or 
into the femoral vein through a No. 18 needle at 
the rate of 200 drops/min until the mean pressure 
had risen to 80 mm Hg at which time reinfusion 
was reduced to 100 drops/min. All withdrawn blood 
was reinfused and if any evidence of calcium 
deficiency existed such as tetany or a persistent 
low blood pressure despite the total reinfusion, cal- 
cium gluconate was administered intravenously. 
The time of return of respiration and the sur- 
vival results of the animals will be presented. 


1218. Cardiovascular effects of hexametho- 
nium in acutely-produced experimental 
anemia in the dog. F. A. Sunanwara,* J. E. 
MERRIMAN* AND C. W. GowpeEy. Depts. of 
Physiology and Pharmacology, Univ. of Western 
Ontario, London, Canada. 

Normal dogs anesthetized with sodium pento- 
barbital, or morphine and sodium barbital, were 
made anemic by the simultaneous exchange of 
an equal volume of Dextran for part of the ani- 
mal’s blood (42.5 ml/kg body wt). The exchange 
lowered the hematocrit usually below 20%, and 
in untreated dogs caused marked increases over 
control values in cardiac output (av. 70%) and 
stroke output. Injection of 2 to 5 mg/kg of Hexa- 
methonium (Cs) before the exchange usually 
decreased the intracardiac, brachial and _ pul- 
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monary arterial pressures, cardiac minute output 
and stroke output, and increased the heart rate. 
Without C. marked increases in cardiac output 
were produced by the anemia; with Cs the cardiac 
output increased only slightly with anemia, and 
the stroke output decreased below pre-exchange 
levels. The rise in arterial pressure during and 
after the exchange was greater in the C.-treated 
animals. When the cardiac output had already 
been elevated by anemia, an injection of Cg 
produced an immediate, though transient, de- 
crease. This study indicates that one of the major 
mechanisms causing an increased cardiac output 
in acute anemia is mediated through the auto- 
nomic nervous system, but it may not be the only 
factor involved. (Supported by the Defense Re- 
search Board and the National Research Council 
of Canada.) 


1219. Fate of levo-rotatory a-acetylmethadol. 
Cuen-Yu Sunc* anp E. Leone Way. College 
of Pharmacy and Dept. of Pharmacology and 
Exptl. Therapeutics, School of Medicine, Univ. 
of California, San Francisco. 

In an attempt to find an explanation for the 
delayed effects and prolonged action of levo- 
rotatory a-acetylmethadol, the metabolism of the 
drug was studied in rats. The modified Brodie’s 
methyl orange technique was found to be ap- 
plicable for the determination of the compound 
in biological tissues with a high degree of spec- 
ificity. In fasted rats, about 50% of a dose of 20 
mg/kg given orally was still present in the stomach 
at the end of 24 hours whereas only about 20% 
was recoverable 1 hour after subcutaneous ad- 
ministration at the site of injection. Rapid tissue 
uptake was indicated by the fact that only negli- 
gible amounts could be detected in the blood 5 
minutes after intravenous injection. With all 3 
methods of administration, the highest concen- 
trations were found in the lung. Kidney, spleen 
and liver usually contained appreciable levels 
whereas only very low levels were present in the 
heart, brain, blood and fat. A large proportion 
of the drug was found in the carcass (chiefly 
muscle and bone) although the concentration of 
the drug was low. Considerable levels were still 
present in most tissues 24 hours after a single 
subcutaneous or intravenous injection. Concomi- 
tantly, high concentrations were found in the 
stomach contents but only negligible amounts 
were found in the feces. Biliary and urinary ex- 
cretion was also low. There appears to be little 
correlation between the observable pharmacologic 
effects and the levels of levo-rotatory a-acetyl- 
methadol attained in the organs. Despite the 
rapid tissue uptake after parenteral adminis- 
tration there was a delay in onset of the morphine- 
like effects whereas following oral administration 
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the actions were observed earlier even though 
tissue levels were lower. Although the distribution 
pattern of the dextro-rotatory isomer was some- 
what similar, the levels in the organs were not 
nearly as sustained. (Aided by a grant from the 
National Institutes of Health, Bethesda, Mary- 
land.) 


1220. In vitro metabolism of human brain 
cortex slices. V. C. SUTHERLAND AND T. N. 
BURBRIDGE (introduced by H. W. Et.iort). 
Dept. of Pharmacology and Exptl. Therapeutics, 
School of Medicine, Univ. of California, San 
Francisco. 

Specimens of cerebral cortex were obtained 
from patients undergoing prefrontal lobotomy 
operations. Slices were cut with razor and tem- 
plate and oxygen uptake studies were made by 
the direct method of Warburg at 37.2°C. At various 
intervals glucose, pyruvate and/or lactic acid 
were chemically determined on tissue-free aliquots 
of the suspending medium which consisted of a 
modified Ringer-phosphate solution with added 
glucose, 0.2%, or glucose plus other organic 
substrates. The average rates of glucose uptake 
and lactic acid production were greater by the 
end of the equilibration period than at any hourly 
interval thereafter. At the end of 3 hours (after 
20 minutes for vessel preparation and equilibra- 
tion) the lactic acid production was approximately 
75% of glucose uptake. The glucose uptake ex- 
ceeded the amount found necessary to support 
respiration for the same time interval. A pre- 
liminary study with glucose labeled with C" 
in the 1 position suggested that the lactic acid 
present at 34 hours was formed by glucolysis 
through the Embden-Meyerhof scheme. Glucose 
uptake was depressed slightly in the presence of 
0.2 m pyruvate but not 0.28% glutamate. Pyruvate 
uptake was depressed slightly in the presence of 
the 0.2% glucose. The amount of lactic acid 
produced with these glucose-combined substrates 
was greater than with glucose alone or additional 
substrate alone and approximated their sum total. 
Oxygen uptake was not augmented by a combina- 
tion of substrates. With 0.2 m pyruvate the lactic 
acid production was approgimately 20% of ihe 
pyruvate uptake. It appeared that substr:te 
taken up in excess of that required for main- 
tenance of respiration was converted to lactic 
acid. (Supported in part by the National /n- 
stitutes of Health.) 


1221. Effects of anticonvulsants and analc«p- 
tics on recovery time for maximal electro- 
shock seizures in rats. E. A. Swinyab, 
D. H. Tepescui* anp L. 8S. Goopman. Dep!s. 
of Pharmacology, College of Pharmacy and Coll: ye 
of Medicine, Univ. of Utah, Salt Lake City. 
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In view of the limited information on the effects 
of drugs on postictal recovery, we have deter- 
mined the effect of anticonvulsant and analeptic 
agents in rats on the time for recovery (RT) 
fron a maximal electroshock seizure. RT50 is 
the time required for 50% of animals to recover 
the ability to exhibit a second after a first maxi- 
ma! seizure. Mephobarbital and phenacemide were 
given orally; other anticonvulsants as well as 
dextroamphetamine and pentylenetetrazol were 
injected s.c. All drugs were tested at their pre- 
viously determined time of peak effect. Anti- 
convulsants were given in such doses that full 
maximal seizures were prevented in only one third 
of the rats; the remaining animals were used for 
RT;) determinations. Analeptics were adminis- 
tered in non-excitant doses. In control adult rats, 
the average RTs. was 8.6 min (95% confidence 
limits, 8.1-9.0). All drugs except pentylenetetrazol 
significantly delayed recovery. The greatest delay 
(RT;0 approximately 35 min) was caused by pheno- 
barbital and paramethadione. The order of de- 
creasing effect on RT; 9 was: phenobarbital > 
paramethadione > Mesantoin > trimethadione 
> phenacemide > phethenylate > diphenylhy- 
dantoin > mephobarbital > dextroamphetamine. 
In contrast to dextroamphetamine, pentylene- 
tetrazol decreased RT59 to 5.5 min (95% confidence 
limits, 4.0-7.4). The opposite effect of the two 


analeptics is explained by the ability of dextro- 
amphetamine per se to modify maximal seizures, 
There is no apparent quantitative relationship 
between anticonvulsant potency and ability to 


prolong postictal recovery. (Supported by a gran, 


from the National Institutes of Health, P. H. ~ 


1222. Variations in eosinophile counts in the 
rat. CELIA WHITE TABOR AND CALVIN T. KLopp 
(introduced by Paut K. Situ). George Wash- 
ington Univ. Cancer Clinic, Washington, D. C. 
A striking variation with age was observed in 

our studies on the eosinophile counts of Osborne- 

Mendel rats. The average count in 29 rats under 

21 days of age was 13/cu mm. The eosinophile 

counts rose with age; in 27 rats over 150 days of 

age, the average eosinophile count was 556 eosino- 
philes/eu mm. All counts were made on blood 
obiained under standard non-stress conditions. 

No effect of sex or orchiectomy was observed. 

Studies have also been carried out on the changes 

in eosinophile counts ,in vitamin A deficiency. 

The eosinophile counts of 78 vitamin A deficient 

rats (approximately 90-120 days old) averaged 

95/cu mm, with eosinophile counts below 50/cu 

mm in 42 rats; 28 normal rats at this age had an 

average count of 275 eosinophiles/eu mm with 

only one count below 50. Treatment of 32 of these 
vitamin A deficient rats with vitamin A produced 

a marked rise in the eosinophile count; 14-30 
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days after the onset of therapy, the eosinophile 
count increased to an average of 957/cu mm. 
Further experiments will be carried out to study 
the mechanism of these effects, with particular 
emphasis on any hormonal relationships. 


1223. Enzymatic studies on histidine degrada- 
tion. HERBERT TABOR AND ALAN H. MEHLER.* 
Natl. Insts. of Health, Bethesda, Md. 

We have previously reported that the first step 
in the degradation of L-histidine by extracts of 
adapted Pseudomonas fluorescens is deamination 
to yield urocanic acid. The enzyme, histidase, 
which catalyzes this reaction, has been partially 
purified from Pseudomonas extracts, and some of 
its characteristics have been elucidated. On puri- 
fication or aging the enzyme is inactivated, and 
the activity is restored by glutathione or sodium 
thioglycolate. Cysteine, BAL, and ethylenedi- 
aminetetraacetate, on the other hand, inhibit 
the activity. For the large scale preparation of 
urocanic acid, a convenient preparation of histi- 
dase free from urocanase is made by heating the 
Pseudomonas extract to 80-85° for 15 minutes. 
Liver histidase, both crude and partially purified, 
has many properties in common with the Pseu- 
domonas enzyme, but is neither inhibited nor 
stimulated by sulfhydryl compounds. The degra- 
dation of urocanic acid has been studied with both 
liver and Pseudomonas extracts. Previous reports 
demonstrated the formation of glutamic and 
formic acids and ammonia by the bacterial en- 
zymes. In guinea pig liver extracts the degradation 
to a large extent stops at an intermediate stage. 
A crystalline barium salt of an intermediate has 
been isolated, and found to yield glutamate, 
formate and ammonia on hydrolysis. Studies will 
be presented on the formation of this intermediate 
by both liver and Pseudomonas urocanase and on 
its degradation by Pseudomonas enzymes. 


1224. Effect of nephrectomy on the sleeping 
time and plasma binding of barbiturates 
in the rabbit. J. D. Tayior,* R. K. RicHarps, 
JEANNE C. Davin* AND JANE IsosHima.* Dept. 
of Pharmacology, Abbott Labs., North Chicago, 
Til. 

In previous communications (Fed. Proc. 9: 
310 1950; 11: 385, 1952) we reported that there was 
an increase in the duration of sleeping time when 
thiopental was injected 6-24 hours following ne- 
phrectomy in rats and rabbits. Studies on the blood 
showed that the pharmacological effect was cor- 
related with an increased blood NPN and a slower 
rate of decline of the total plasma thiopental 
concentration in the nephrectomized rabbit as 
compared with controls. In the present com- 
munication using ultra-filtrate techniques, the 
relative binding of various barbiturates (thio- 
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pental, pentobarbital, hexathal, and hexobarbital) 
was correlated with the increase or absence of 
sleeping time in the nephrectomized rabbit. Vari- 
ous possible physical factors influencing the bind- 
ing we also studied in vitro. 


1225. Sympathomimetic activity of certain 
aldehydes. R. 8S. TEAGUE AND CHRISTIAN WIN- 
GaRD.* Dept. of Pharmacology, Med. College of 
Alabama and School of Dentistry, Univ. of Ala- 
bama, Birmingham. 

A larger number of aldehydes have been sur- 
veyed with respect to their action on the blood 
pressure of dogs anesthetized with Dial-urethane. 
Most of these compounds were found to produce 
a depressor or biphasic response. In the case of 
heptanal, the depressor effect was not blocked 
by atropine or by Pyribenzamine and the mecha- 
nism of action remains unclear. However, the 
pressor activity of acetaldehyde, propionalde- 
hyde, the butyraldehydes, and the valeraldehydes 
has been confirmed and to this list of pressor 
aldehydes we can add beta-ethoxypropionalde- 
hyde. A detailed study has been made of the 
sympathomimetic activity of these compounds 
in regard to the blood pressure as compared with 
epinephrine. Although quantitatively weaker 
pressor agents, these substances were found to 
resemble epinephrine very much. Their pressor 
effects were in every case potentiated by cocaine, 
ephedrine and Pyribenzamine, and the degree of 
potentiation was even greater. The pressor re- 
sponses were blocked or reversed by Dibenamine 
and SY 28 (N-(2-bromoethy])-N-ethyl-1-naph- 
thalenemethylamine-HBr) in a manner similar 
to epinephrine except that the depressor responses 
were less marked. These findings suggest a hy- 
pothesis of the adrenergic cell receptor which may 
include the actions of both sympathomimetic 
amines and sympathomimetic aldehydes. We pos- 
tulate that the specific cell receptor consists of 
both an amine oxidase system and an aldehyde 
oxidase system. The oxidative deamination of a 
sympathomimetic amine liberates an aldehyde 
which on combination with the aldehyde oxidase 
portion of the receptor results in adrenergic cell 
stimulation. Sympathomimetic aldehydes may 
stimulate by acting as substrates in this system. 


1226. Metabolism of nicotine in the dog. R. E. 
TepeEscui,* D. R. BENNETT* AND P. S. Larson. 
Dept. of Pharmacology, Med. College of Virginia, 
Richmond. 

C™ uniformly labeled nicotine, diluted with 
stable nicotine, was infused i.v. at constant rete 
into dogs over an 8-hour period at 2 dose levels, 
1 mg/kg and 10 mg/kg. Urine was collected by 
retention catheter and fractionated into 4-6 hour 
periods for a total of 36 hours. Activity measure- 
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ments showed an average urinary excretion of 
about 95% of administered C' during the 36 
hour period. Each 4-6 hour collection sample 
was exhaustively extracted with ether at pu 9. 
This separated the radioactive materials into two 
approximately equal fractions, one ether soluble 
and the other ether insoluble. The ether solubie 
fraction was dissolved in water and distilled, 
yielding a third and smaller fraction which is 
ether extractable and distillable. This third frac- 
tion represents, for the most part at least, un- 
changed nicotine, since it forms an insoluble 
picrate having a melting point corresponding to 
that of nicotine dipicrate. Studies on the identifi- 
cation of the metabolites of nicotine are in prog- 
ress. 


1227. Biologically prepared radioactive indi- 
cators in a study of the metabolism of 
pentobarbital. ELwoop Titus anp HERBERT 
WElIss (introduced by Bernarp B. Bropie). 
Natl. Heart Inst., Natl. Insts. of Health, Bethesda, 
Md. 

Paper chromatography of the radioactive me- 
tabolites in urine from a dog receiving C" labeled 
pentobarbital provided small amounts of 9 degra- 
dation products of high specific activity including 
the 2 diastereoisomeric alcohols isolated by May- 
nert and van Dyke (Science 110: 661, 1949). To 
avoid the assumptions about structure which are 
prerequisite to identification of the metabolites 
by isotope dilution methods, the radioactive 
indicators were used to guide the direct isolation 
of sufficient material for structure determination. 
The radioactive metabolites of high specific ac- 
tivity were added individually in separate experi- 
ments to pooled urine from dogs receiving large 
doses of unlabeled pentobarbital and re-isolated 
using large scale countercurrent distribution, and 
chromatography on a formate-washed Dowex-l 
column. Isolation of the carboxylic acid resulting 
from w-oxidation of the 1-methylbutyl] side chain 
suggests greater similarity of pentobarbital and 
pentothal metabolism than has been previously 
assumed (Fed. Proc. 10: 322, 1950). Other metabo- 
lites represent the products of further side-chain 
oxidation and conjugated derivatives of both 
these and the Maynert and van Dyke compounds. 
The isolation and properties of some of these com- 
pounds will be discussed. 


1228. Comparison of highest and lowest fre- 
quency components in the evoked EEG of 
the rabbit. J. E. P. Toman anp G. M. EveRre'T. 
Michael Reese Hosp., Chicago, Ill., and Dept. of 
Pharmacology, Abbott Labs., North Chicago, /!I. 
Unanesthetized rabbits were used for cortical 

stimulation and recording through closely spaced 

needle electrodes. CRO recording with short time 
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constant and high amplification indicates that 
spontaneous activity in the range 100-1000/sec 
is normally present, with no obvious relation to 
movement. Evoked single fast primary discharges 
at threshold become repetitive with supramaximal 
shocks. During focal seizures produced by repeti- 
tive stimulation, there is a large sustained in- 
crease in the amplitude of the fast activity, which 
may spread to other areas. Evoked slow waves, 
of duration circa 200 msec, may have a threshold 
either higher or lower than that of the fast primary 
response. The two components are differentially 
modifiable by drug action. During the peak of the 
slow wave, the primary response threshold is 
increased. Various excitant drugs may produce 
reverberating slow activity. During a focal seizure 
the slow evoked response is altered in form, dura- 
tion and polarity. Interaction between fast and 
slow components appears to be a factor in the 
perpetuation of seizure activity. These and other 
findings suggest that the fastest and slowest 
components of the EEG arise in different neurone 
types, although they may interact in both con- 
vulsive and non-convulsive phenomena. 


1229. Potentiation of hexobarbital by 8-di- 
ethylaminoethyldiphenylpropylacetate hy- 
drochloride (SKF No. 525-A). Joun J. 


ToNER,* LEONARD Cooxk* AND EpwIn J. FEL- 
> 


Lows. Research and Development Div., Smith, 

Kline and French Labs., Philadelphia, Pa. 

It has been found that 6-diethylaminoethyldi- 
phenylpropylacetate hydrochloride (SKF No. 525- 
A) enhances the hypnotic effect of hexobarbital 
(Evipal). The degree of potentiation which is 
obtained is impossible to attain with any single 
dose of hexobarbital alone. The duration of hexo- 
barbital-induced hypnosis in rodents was pro- 
longed over 1500%, and sub-hypnotic doses of 
hexobarbital were made hypnotic by the adminis- 
tration of SKF No. 525-A. The potentiator itself 
does not produce observable depression or hypno- 
sis in doses up to toxic levels. The oral LDs5o of 
the potentiator in mice is 538.0 + 76 mg/kg. 
Hexobarbital was potentiated by doses of SKF 
No. 525-A as low as 1.0 mg/kg, and a dose-response 
effect was noted. SKF No. 525-A potentiates 
hexobarbital when the two compounds are given 
Simultaneously. It was also found that a signifi- 
cant degree of potentiation occurred when the 
Mice were pretreated with SKF No. 525-A 15 
hours before the administration of hexobarbital. 
SKF No. 525-A was equally active when given by 
the oral, intravenous, or intraperitoneal routes. 
While SKF No..525-A markedly prolongs the dura- 
tion of hexobarbital hypnosis, it does not increase 
the toxicity of this barbiturate. 
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1230. Effects of adenosinetriphosphate on 
electroencephalographic changes induced 
by convulsants. Ciara Torpa. Dept. of Medi- 
cine (Neurology), Cornell Univ. Med. College 
and New York Hosp., New York City. 

The ability of adenosinetriphosphate (ATP) 
to selectively inhibit the appearance of changes 
in the electrical activity of the brain induced by 
acetylcholine was utilized to ascertain the mecha- 


* nism of action of pentylene tetrazole and physo- 


stigmine salicylate in inducing convulsions. Phy- 
sostigmine salicylate and pentylene tetrazole were 
given in a single intraperitoneal injection in 
amounts sufficient to induce convulsions in 10 
minutes. ATP was given in intravenous injection 
and infusion in various amounts and at various 
time intervals before and after administration of 
the convulsants. ATP induced a temporary in- 
hibition of the changes of the cerebral activity 
caused by physostigmine salicylate during both 
the preconvulsive and convulsive phases indi- 
cating that physostigmine salicylate acts mainly 
through an increase of the acetylcholine content 
of the brain. ATP inhibited some of the changes 
induced by pentylene tetrazole and did not modify 
others. Therefore, pentylene tetrazole induces 
convulsions by the interaction of at least two 
mechanisms, an increase of the acetylcholine 
content of the brain and another, not yet iden- 
tified, process. Quantitative evaluation of the 
results lead to the conclusion that spiking and 
increased voltage in the EEG induced by acetyl- 
choline are interrelated with a metabolite ap- 
pearing during the resynthesis of ATP. Further- 
more, one of the mechanisms through which a 
dynamic equilibrium between the content of ATP 
and acetylcholine of the brain is maintained is 
as follows: ATP augments the acetylcholine con- 
tent through increased synthesis. Acetylcholine 
increases splitting of ATP by adenosinetriphos- 
phatase resulting in a decrease of ATP content 
followed by a decrease of acetylcholine synthesis 
and content. 


1231. Pharmacological effects of reserpin, a 
new crystallized pure alkaloid from rau- 
wolfia serpentina benth, in the dog. J. H. 
TRAPOLD,* MELVILLE OSBORNE* AND FREDRICK 
F. Yonxman. Research Dept., Div. of Macro- 
biology, Ciba Pharmaceutical Products, Inc., Sum- 
mit, N. J. 

The effect of Reserpin upon the respiration, 
intestinal motility, blood pressure, and ECG has 
been studied in anesthetized and unanesthetized 
dogs. A single injection of Reserpin in a mixture 
of ethyl alcohol and propylene glycol was ad- 
ministered intravenously to each animal in a dose 
of 0.5 or 1 mg/kg. The effects of this injection may 
be divided into immediate and delayed effects. 
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The immediate effects were reproduced by an 
injection of the alcohol propylene glycol mixture. 
The delayed effects occurred within one-half to 
three hours after injection of Reserpin and were 
as follows: a) respiratory depression; b) occasion- 
ally increased intestinal tone and motility; c) 
miosis; d) a gradual persistent fall in blood pres- 
sure; and e) cardiac slowing. During this period 
of delayed effects the blood pressure responses 
to peripheral vagal stimulation and acetylcholine 
were generally augmented. The injections of l- 
epinephrine, /-norepinephrine, and nicotine pro- 
duced the usual blood pressure changes but also 
produced a marked bradycardia. This confirms 
Bein’s observations that Reserpin produces miosis 
and lacks adrenergic blocking activity. The brady- 
cardia produced by l-epinephrine, /-norepineph- 
rine and nicotine, as well as the cardiac slowing 
and miosis produced by Reserpin, were generally 
abolished by atropine sulfate. The possible dele- 
terious effects of a pronounced epinephrine-in- 
duced bradycardia have been studied in chloro- 
form-anesthetized dogs. This study indicates that 
the epinephrine-induced arrhythmias produced 
under these conditions are not intensified by 
Reserpin. Additional studies on the effect of 
Reserpin upon the ECG and blood pressure of the 
dog are being conducted and will be discussed. 


1232. Isolated intestine assay for atropine- 
like drugs using the dose-response curve 
for acetylcholine. Epwarp B. Truitt, Jr.,* 
H. Torrey BioopwortuH,* J. ALTON HI.u* 
AND J. MAXWELL LiTTLe. Department of Physi- 
ology and Pharmacology and Labs. of A. H. 
Robins Co., Bowman Gray School of Medicine of 
Wake Forest College, Winston-Salem, N.C. 
Jejunal strips of rabbit intestine suspended in 

modified Tyrode’s solution (low Mg, NaHCO;- 

NaH2PO, buffer, pH 7.9, O2 aeration) at 35°C. are 

exposed to logarithmically increasing concentra- 

tions of acetylcholine (ACh) to the point of 
maximal contraction. ACh additions are kept 
smaller than 1 ml by employing 10-fold increases 

in concentration over the range 107* to 10-2. 

The increase in tonus level (measured at the end 

of relaxation) at equilibration following each 

addition of ACh is calculated as percentage of 
the maximal change in tonus. Plotting this per- 
centage tonus change against log ACh concentra- 
tion gives a sigmoid curve which is a straight 
line in the range of 50% change. Conversion of the 
percentile response to probits increases the 
straight line range. For the assay of atropine-like 
drugs, successive dose-response curves of ACh 
are done until two are similar. Three washes are 
usually needed to return the strip to maximal 
relaxation. Added drugs are incubated 10 min and 
then another ACh dose-response curve is deter- 


FEDERATION PROCEEDINGS 


Volume 12 


mined. The atropine-inhibited curve is parallel, 
but displaced toward the range of higher ACh 
concentrations. A fresh strip, taken from refrigera- 
tor storage (5°C.), is used for each drug dose, 
Potency of a drug is expressed as the ratio of con- 
centrations of ACh necessary for a 50% increase 
in tonus for the drug to the control average. 
Comparison is made to the ratio of atropine run 
as a standard. 


1233. Hydrolysis of succinylcholine in human 
plasma. Freperick J. Tsusi* AND FRANCcis F. 
FoupEs. Dept. of Anesthesia, Mercy Hosp., and 
Inst. of Research, Montefiore Hosp., Pittsburgh, 
Pa. 

It has been reported that various animal plas- 
mas are capable of hydrolyzing succinylcholine, 
(Guick. J. Biol. Chem. 137: 357, 1941; Bover- 
Nitti. Rendic. Ist. super. san. 12: 138, 1949; Cas- 
TILLO AND DEBEER. J. Pharmacol. & Exper. Therap. 
99: 458, 1950; WuirraKEeR. Experientia. 7: 217, 
1951). Since succinylcholine is being used with 
increasing frequency for the production of muscu- 
lar relaxation in anesthesiology and as it was 
observed that the mg/kg dose of succinylcholine 
for man is much larger than for other mammals 
investigated, the study of the enzymatic hydroly- 
sis of succinylcholine in human plasma has been 
undertaken. The Warburg manometric technique 
was used with 0.025 m NaHCO;-5% CO: buffer 
at 37°C. Fluid volume was 2.0 ml with a plasma 
content ranging from 0.1 to 0.4 ml. Succinylcholine 
dichloride content ranged from 2.5 um to 25.0 
um. The hydrolysis rate of succinylcholine was 
found to be considerably faster, (0.03 to 0.06 
uM/ml/min) in normal human plasma, than in 
the various animal plasmas previously investi- 
gated. Within the limits of the substrate concen- 
trations used, the hydrolysis of succinylcholine 
in plasma was a zero order reaction. The hydroly- 
sis rate decreased to almost zero after about 30% 
of the total calculated yield of CO2 was liberated. 
This suggested the possibility that in the course 
of the enzymatic hydrolysis of succinylcholine, 
initially only one of the ester linkages is attacked. 
This assumption is in agreement with the chroma- 
tographic findings of Whittaker, and Wijusen:(ra, 
(Biochem. J. 49: XLV, 1951). Heat inactivation 
of the plasma or the addition of cholinesterase 
inhibitors, (RO2-683 or neostigmine), marke:ly 
decreased the hydrolysis of succinylcholine in 
plasma. 


1234. Influence of testosterone on destruction 
of Pentobarbital sodium. James R. Tur:e- 
MAN,* WALTER M. Booker, ARNOLD H. MaA10- 
NEY, CLEo Frorx* anp Wiiuiam M. Jones.* 
Dept. of Pharmacology, Howard Univ. Med. 
School, Washington, D. C. ; 
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Previous experiments have shown that intact 
mal: rats sleep a significantly shorter period under 
the influence of Pentobarbital (3 mg/kg). This is 
also true of the adrenalectomized animals, the 
adr-nalectomized animals sleeping a significantly 
longer period than the intact animals in their 
respective categories. On awakening the blood 
levels of Pentobarbital were not significantly 
different in any of the groups. This led to the con- 
clusion that the destruction of Pentobarbital 
proceeded at a more rapid rate in the male than in 
the female rat. The present experiments are de- 
signed to determine whether or not testosterone 
influences the destruction of Pentobarbital. The 
barbiturate is administered i.p. at the above 
dosage and the sleeping time is determined from 
the time of the loss of the righting reflex to its 
return. Intact male rats are treated with testos- 
terone in the presence and absence of the testes. 
Female intact rats are also treated with testos- 
terone. These experiments are repeated in ad- 
renalectomized animals. Blood concentrations of 
Pentobarbital are determined at the return of the 
righting reflex. Results from the various groups 
are compared. 


1235. Variations in hemolytic and antihemo- 
lytic agents in various liver fractions of 
differently raised guinea pigs. Davin B. 


TyLeR. School of Medicine, Univ. of Puerto 

Rico, San Juan, P. R. 

It was previously shown, using a hybrid strain 
of guinea pigs raised in Maryland, that liver 
fractions from either fetal or maternal guinea 
pigs contain both hemolytic (lysin) and anti- 
hemolytic (inhibitor) agents. The hemolytic fac- 
tor, particularly in the adult, exists as an inactive 
complex with its inhibitor. As this lysin-inhibitor 
complex is dissociable and as the inhibitor is 
firmly fixed to the formed elements of the cell, 
the lysin can be readily separated from the in- 
hibitor by ultracentrifugal techniques. On being 
subjected to forces of 100,000 g for 1 hour the lysin 
is found in the supernatant while the inhibitor 
is sedimented along with the mitochondria. Re- 
suming this study on arrival at the above institute 
an interesting, although troublesome, variation 
has been noted. In guinea pigs native to Puerto 
Rico the lysin sediments along with the formed 
elements of the cell and supernatants separated 
by ultracentrifugal procedures identical to those 
employed by this investigator in Baltimore, are 
free of hemolytic activity indicating, possibly, 
that the complex in the liver of Puerto Rican 
guinea pigs is not readily dissociable. Guinea pigs 
were imported from Maryland and upon arrival 
showed the general picture that we reported in 
the original study. However, after 30 days (during 
which time they were fed the same diet given local 
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guinea pigs) the distribution of the lysin-inhibitor 
complex in the imported Maryland hybrid strain 
became similar to that found in native stock. 


1236. Pharmacology of N-diethylaminoethyl- 
N’-methyl-benzilamide methobromide. 
RicHarp C. Ursiitio,* RutH MitTcHE.,* Exiz- 
ABETH GRACE* AND Byron B. Cuark. Pharma- 
cology Dept., Tufts College Med. School, Boston, 
Mass. 

An investigation with a view toward increasing 
the stability and hence possibly the therapeutic 
value of new anticholinergic compounds led to a 
study of a series of benzilamide derivatives. It 
was found generally that substitution of an amide 
linkage in place of an ester linkage reduces the 
activity except in the case of this compound 
(MC 3199). Comparison by a number of assay 
techniques shows that the atropine-like anti- 
cholinergic activity of MC 3199 is near that of 
atropine and closely parallels that of Banthine. 
However, its ganglionic blocking activity is ap- 
preciably less than that of Banthine. Intravenous 
and oral activity were compared in trained un- 
anesthetized dogs using as indicators heart rate 
(ECG), blockade of pupillary reaction to light, 
mydriasis and xerostomia. Marked effect was 
produced by 0.05 mg/kg intravenously and 12.5 
mg/kg orally. Banthine in similar doses had the 
same effect. MC 3199 is completely stable in 
human serum at 37°C. for 4 hours while Banthine 
breaks down 58%. Urinary excretion after an oral 
dose of 25 mg/kg and after an intravenous dose 
of 30 mg at a rate of 1 mg/min averaged respec- 
tively 3.5% and 35% for MC 3199 and 2.3% and 
38.5% for Banthine. The acute toxicity in mice 
by 3 routes of administration was less than that 
of Banthine and slightly greater than that of 
atropine. MC 3199 is now proposed for clinical 
trial of its actions on gastric secretion and gastro- 
intestinal motility. 


1237. Effects of L-isomethadone and DL-alpha 
acetylmethadol on intestinal motility in 
the rat and rabbit. WiLLIAM C. VAN ARSDEL 
III* anp Norman A. Davin. Dept. of Phar- 
macology, Univ. of Oregon Med. School, Portland. 
One-half hour after subcutaneous injection of 

saline or drug a 5% carbon black-5% tragacanth 

meal was intubated into the stomachs of groups 
of Sprague-Dawley rats and 30 min later the 
animals were killed (Macht’s method). The dis- 
tance from the pylorus found traversed by the 
charcoal meal in the excised intestines was ex- 
pressed as percentage of the total length of in- 
testine and averaged for each group. When the 
meal failed to pass the pylorus, data for these 
animals was excluded from group averages. Re- 
sults obtained when 2 mg/kg of the analgesics, 
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20 mg/kg of meperidine and 1.0 ml saline were 
used will be given. When Wistar rats were used 
somewhat different results were produced by these 
drugs. In rabbits Sato’s (1936) modification of 
Eddy’s (1932) method of studying the constipa- 
tive effects of drugs by counting the number of 
formed fecal scybala passed over a 7 to 15 hour 
period showed that 1 mg/kg of acetylmethadol 
caused a greater average reduction and prolonga- 
tion of effect than 6 mg/kg of morphine. t-Iso- 
methadone (2 mg/kg) was less constipating than 
a similar dose of morphine sulfate. 


1238. Distribution and retention of radio- 
beryllium in lungs of rats following intra- 
tracheal injection. C. D. Van CLEAVE AND 
C. T. Kaytor (introduced by T. C. Butter). 
Dept. of Anatomy, School of Medicine, Univ. of 
North Carolina, Chapel Hill. 

Inter- and intralobar distribution and subse- 
quent retention of carrier-free Be’ as the soluble 
sulphate was followed in female rats by sacrifice 
from 1 to 241 days after intratracheal injection. 
Organs and tissues were assayed; lung and thymus 
sections were radioautographed. Approximately 
0.45 ml of an isotonic solution containing 4-13 
millicuries Be’/kg was injected via the surgically 
exposed trachea. Three series of intratracheal 
experiments are reported here: carrier-free Be’SO, 
at pH 2.0, pH 5.2, and the latter with the addition 
of 5 mg/animal of BeO in suspension. The data 
indicate that with carrier-free Be’ as the sulphate, 
the amount of mobilization from the lungs de- 
pends on the pH of the injected material. At pH 
2.0, retention in the lungs was high with most of 
the activity found usually in the left lobe or the 
right inferior lobe. Thymus and mediastinal lymph 
nodes remained consistently low in activity. At 
pH 5.2, retention in the lungs was very low, and 
thymus and mediastinal lymph nodes showed a 
consistently high concentration of activity. Skele- 
tal deposition gradually increased over the period 
of observation in both series. The behavior of 
the suspended carrier was apparently determined 
by the px of the solution. (Supported in part 
under contract with the U. S. Atomic Energy 
Commission.) 


1239. Effects of anti-Parkinsonian drugs on 
tremor monkeys. VERNON G. VERNIER* AND 
Kiaus R. Unna. Dept. of Pharmacology, Univ. 
of Illinois College of Medicine, Chicago. 
Antitremor effects of several drugs used in the 

treatment of Parkinson’s syndrome have been 

determined quantitatively in monkeys (Macaca 
mulatta) manifesting postural tremor. The pos- 
tural tremor was induced by small stereotacti- 

cally placed lesions in the subthalamus or the mid- 

brain reticular formation. Under blind-testing 
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conditions three or more doses of each drug were 
given and the effects on tremor, pupil, light reflex, 
and wakefulness determined. The duration in time 
of tremor in any extremity occurring during a sixty 
second period was determined by stopwatch timing 
every other minute and plotted. The area under 
the drug-altered tremor curve was measured plani- 
metrically and plotted against dose as a measure 
of total drug effect. Duration of drug effects and 
percentage of tremor depression were also plotted 
against dose. Results established the following 
order of potency: a) scopolamine, b) atropine, 
c) Trihexyphenidyl (Artane), d) Caramiphen 
(Panparnit), ¢) Diphenhydramine (Benadryl). 
Scopolamine was found to be the most potent 
agent, effective at less than 0.01 mg/kg, and more 
than 10 times as potent as atropine. Slopes of the 
dose-response curves were very steep. The group 
with the steepest slopes included atropine, scopol- 
amine, and Trihexyphenidyl. Caramiphen and 
Diphenhydramine had much lower slopes. (Sup- 
ported by a research grant from the Natl. Insts. 
of Health, PHS.) 


1240. Cathartic actions of FD&C Orange No. 
1 and other coal-tar food dyes. Bert J. Vos, 
Jack L. Rapomski1* anp Henry N. Fvyat.* 
Div. of Pharmacology, Food and Drug Admin., 
Federal Security Agency, Washington, D. C. 
During the investigation of the cathartic action 

of a certain confection, it was discovered that 

FD&C Orange No. 1 (sodium 4-p-sulfophenylazo- 

1-naphthol), was responsible. It produced diarrhea 

in humans in 80 mg doses. In order to learn if any 
of the other certifiable food colors had cathartic 
properties, they were tested on dogs. Each dye 
was administered in 200 or 100 mg doses in capsules 

to one or two groups of 5 dogs. A minimum of 1 

week was allowed between tests. Besides Orange 

1, the following 4 FD&C dyes had significant 

cathartic effects: Yellow No. 3 (1-phenylazo-2- 

naphthylamine), Yellow No. 4 (1-o0-tolylazo-2- 
naphthylamine), Orange No. 2 (1-0-tolylazo-2- 


naphthol) and Red No. 32 (1-xylylazo-2-naphthol). 


Oil solubility and derivation from #-naphthyl- 
amine or 6-naphthol are characteristic of these 
four dyes. Orange 1, the only cathartic water 
soluble dye, is also derived from #-naphthol. 
Studies of the metabolism of Orange 1 show tl:at 
6-41% of the dye administered was recovered in 
the feces, none in the urine. Incubating the dye 
with a dog’s fresh intestinal contents showed that 
80% was destroyed in 1 hr. Studies are being c:r- 
ried out to determine which structural charact«r- 
istics determine cathartic action. In this conn¢- 
tion the possible breakdown products are bei1g 
examined. 
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1241. Influence of tumor extracts on the dis- 
tribution pattern of radioactive colchicine 
in mice. E. J. WALASZEK AND A. Back (intro- 
duced by E. M. K. Geruine). Dept. of Phar- 
macology, Univ. of Chicago, Chicago, IIl. 

We have shown that the distribution and ex- 
cretion of radioactive colchicine in normal mice 
differed from that found in tumor-bearing mice. 
Spleens of normal mice were able to accumulate 
colchicine, while spleens of tumor-bearing ani- 
mals contained no colchicine. However, the in- 
testines of tumor mice contained approximately 
twice as much colchicine as the intestines of 
normal mice. When tumor homogenates are in- 
jected into normal mice, they behave like tumor- 
bearing mice in respect to the distribution of 
colchicine. At least 24 hr are needed for this action 
to develop. If colchicine is injected before the 
24-hr interval, the distribution is similar to that 
in normal mice. All animals were sacrificed 4 hr 
after the colchicine injections and the organs 
analyzed for their colchicine content. For further 
study we chose the Sarcoma-180 in C-57 black 
mice. The tumor, implanted in the scapular region, 
was allowed to grow 2-3 cm in diameter, at which 
time the animals were sacrificed, the tumor re- 
moved and immediately frozen. It was then dried 
in a freeze-dry apparatus. Cell free extracts of 
this tumor tissue were found to be active. The 
activity was found to be nondialyzable and heat 
labile. Further fractionation using chromatogra- 
phy produced two active fractions; one whose 
action was predominantly cn the intestine and 
the other on the spleen. Both are associated with 
lipids and are non-protein in character. Work is 
now in progress to ascertain whether this phe- 
nomenon could be evoked in mice injected with 
extracts of heterologous tumors. 


1242. Reflex respiratory and circulatory activ- 
ity of phenoxy-alkyl-amines. Harry A. 
Waker, Passie S. Jones* anp ARTHUR P. 
RicHarpson. Dept. of Pharmacology, Emory Univ. 
School of Medicine, Emory Univ., Ga. 

It has been previously demonstrated (WALKER 
etal. J. Pharmacol. 104: 211, 1952) that 1-diethyl- 
amino-3-0-toloxy-propanol-2 (MC 2311) injected 
intravenously into dogs produced a Bezold-like 
reflex response—apnea, hypotension, and brady- 
cardia—which was abolished by vagotomy. The 
minimum effective dose for this response is 1 
mg/kg. A study was made of the relation of 
chemical structure to this unique reflex response 
in a series of closely related compounds. Variations 
in the molecule of MC 2311 were made at three 
diferent points: the amine, the secondary alco- 
holic and the toloxy groups. In regard to the amine 
group, the tertiary amine was much more active 
than the secondary or primary amine. Of the 
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tertiary amines, the diethyl derivative exhibited 
4-8 times the reflex activity of the dimethyl or 
di-n-propyl derivative. Inclusion of the nitrogen 
in 5- or 6-membered rings (pyrrolidyl and piperi- 
dyl) caused a decrease in activity. Quaternization 
of the tertiary amine group markedly reduced 
reflex activity. The secondary alcoholic group is 
not essential for reflex activity since 1-diethyl- 
amino-3-0-toloxy-propane was as active as MC 
2311. However, if the alcoholic group were acet- 
ylated, activity was definitely décreased. The 
methyl group of the o-toloxy part of molecule is 
essential for potent reflex activity. The m-toloxy 
derivative is about as active as the o-toloxy, while 
the p-toloxy derivative is significantly less active. 
The 2,6-xyloxy derivative is as active as MC 2311. 
Of the phenoxy-alkyl-amines tested for reflex 
activity, the most potent was 1-diethylamino-2- 
(2,6-xyloxy)-ethane, being approximately four 
times as active as MC 2311. Lidocaine, a local 
anesthetic agent, also possessed reflex activity 
with 4 mg/kg. . 


1243. Changes in pain intensity as a means of 
estimating analgetic power. STANLEY L. 
WALLENSTEIN AND Raymonp W. Hovwpe (in- 
troduced by Donatp A. CLARKE). Memorial 
Cancer Center, New York City. 

Patients with advanced cancer present special 
problems of considerable clinical significance with 
regard to management of pain not to be found in 
postoperative patients. While most recent con- 
trolled studies of analgetic drugs have been 
carried out on postoperative patients, there are 
some advantages to evaluating analgetics in pa- 
tients with chronic pain. In the past year, studies 
have been carried out at the Memorial Center in- 
corporating the principles of experimental design 
of Denton and Beecher (J. A. M. A. 141: 1051, 
1146, 1949) but employing pain intensity records 
similar to those used by Keele (Lancet. 255: 6, 
1948) and other British investigators. In this 
manner, data has been obtained in terms of time- 
effect relationships, peak and total effects, and 
graded dose responses which allow for more direct 
comparisons with data obtained from laboratory 
animals. In 150 patients, placebos and aspirin or 
morphine were blindly administered in a pre- 
arranged random order in such a manner that 
each patient would serve as his own control. The 
patients’ own reports of pain intensity were re- 
corded hourly by full time observers. Statistical 
analysis of the data thus obtained shows that 
these patients discriminated significantly between 
placebos and 600 mg of aspirin or 10 mg of mor- 
phine even without assuming linearity in the 
categorization of pain. Moreover, linear regres- 
sion slopes for graded doses of morphine (5, 10, 
15, 20 mg) and aspirin (400, 600, 900 mg) were 
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obtained and were statistically significant beyond 
the 5% level. 


1244. Leukocyte response to pyrogen as an 
indicator of bone marrow depression. RIcH- 
arD I. H. Wanea* anp J. A. WELLS. Dept. of 
Pharmacology, Northwestern Univ. Med. School, 
Chicago, Ill. 

The failure of nitrogen mustard treated animals 
to demonstrate typical granulocytic leukocytosis 
in response to’ bacterial pyrogen (J. Pharmacol. & 
Exper. Therap. 103: 366, 1951) suggested that the 
use of such pyrogens may provide the basis for a 
simple method of assessing the functional status 
of the bone marrow. The dose of methyl] bis(6- 
chloroethyl)amine (MBA) used in these previous 
studies was sufficiently large (2.0 mg/kg) and the 
time sufficiently long (72 hr) that the effect of the 
mustard could easily be determined by the de- 
pression in the control WBC count alone. It was, 
thus, of interest to determine the response to 
pyrogen of animals which had received MBA but 
showed no evidence of its action in terms of de- 
pression of the control WBC count. In 13 rabbits 
0.1 mg/kg of MBA was without effect on the 
control WBC count 72 hr after its administration. 
Similarly, in 17 rabbits, 2.0 mg/kg of MBA was 
without effect on the control WBC count 16 hr 
after its administration. In spite of the lack of 
evidence of marrow depression, in terms of the 
control count, both groups of animals failed to 
show typical leukocytosis in response to the 
injection of 200 meg/kg of a pyrogen preparation 
(‘Piromen’ Baxter). These findings indicate that 
the additional stimulus to the marrow provided 
by bacterial pyrogen may reveal deficiencies in 
its function not evident by routine examination of 
the WBC count. 


1245. Locus of emetic action of morphine and 
Hydergine in dogs. 8S. C. WANG AND VINCENT 
V. Guaviano.* Dept. of Physiology, College of 
Physicians and Surgeons, Columbia Univ., New 
York City. 

Wang and Borison (Gastroenterol. 1952) proposed 

a simple procedure for ascertaining the locus of 

action of an emetic agent. Following this proce- 

dure, we have investigated the emetic action of 
morphine and Hydergine (an equiproportional 
mixture of Dihydroergocornine, Dihydroergocris- 
tine and Dihydroergokryptine as methanesulfon- 
ates, generously supplied by Sandoz). In more 
than 30 mongrel dogs, it was found that more than 

80% of them vomited after an intravenous dose of 

0.5 mg of morphine sulfate per kg body weight. 

The average latency was 2 min. In7 dogs in which 

the emetic chemoceptor trigger zone had been suc- 

cessfully ablated (vomiting center intact, see 

WanG AND Bortson, Arch. Neurol. & Psychiat. 
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1950) none vomited after an intravenous injection 
of as much as 5 mg of morphine sulfate per kg. 
In normal dogs, the intravenous EDgo for Hyder- 
gine was 0.009 mg/kg (average latency, 3 min), 
but none of the trigger-zone ablated dogs vomited 
after an intravenous injection of as much as 0,09 
mg/kg. It was difficult to produce emesis in nor- 
mal dogs by giving morphine or Hydergine via 
the gastric route; about 50% of them vomited to 
a dose 10 times the intravenous EDso. None of the 
trigger-zone ablated dogs vomited to these agents 
administered in this manner. These data indicate 
that morphine or Hydergine induces emesis by 
acting only on the emetic chemoceptor trigger 
zone and, like apomorphine, they have no enteric 
locus of action. 


1246. Comparison of activities of five anti- 
spasmodics. JoHN W. Warp,* Epwin H. Gray* 
AND Lioyp W. Haze.ton. Hazelton Lab., Falls 
Church, Va. 

The antispasmodic activity of these drugs was 
studied by means of parallel tests on the isolated 
guinea pig ileum, and by the inhibition of intesti- 
nal motility in the intact rat. The minimum dose 
of each drug which would be required a) to relax 
a maximal and a submaximal acetylcholine con- 
traction and 6) to prevent similar contractions 
was determined with the isolated ileum. A charcoal 
meal test was employed to investigate the inhibi- 
tion of intestinal motility after the oral adminis- 
tration of the drugs to the intact rat. There was 
good agreement between the studies of the isolated 
ileum and in the intact animal. Comparisons on 
a dosage basis indicate that hyoscyamine hydro- 
bromide is approximately twice as potent as 
atropine sulfate, and that atropine sulfate is 
about 10 times the potency of homatropine methyl- 
bromide and 250 times the potency of 2-diethyl- 
aminoethyldiphenylacetate hydrochloride (Tras- 
entine). Methantheline bromide (Banthine), which 
was found to be approximately equipotent when 
compared to atropine sulfate on the isolated 
ileum, appeared about half as potent in the intact 
rat. 


1247. Adrenalectomy and ether hyperglycemia 
in rats. D. T. Warts. Dept. of Pharmacology; 
Univ. of Virginia Med. School, Charlottesvi/ic. 
Rats were adrenalectomized and maintained in 

good condition by the subcutaneous injection of 

1.0 mg of desoxycorticosterone trimethylace:ate 

plus 2.5 mg of cortisone at the time of oper:!ion 

and thereafter at weekly intervals. A standard ‘zed 
procedure was used to produce light surzical 
anesthesia in the rats with diethyl ether for 
exactly 20 min. Changes in blood glucose induced 
by this period of anesthesia were determined 
before adrenalectomy and at 1, 7, 14, 21 anc 35 
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days after adrenalectomy. The mean change (10- 
9) rats) in blood glucose was as follows (mean 
+ standard error): before adrenalectomy, +42.4 
+ 7.2; 1 day after adrenalectomy, +26.0 + 5.1; 
7 davs, +32.1 + 9.7; 14 days, +24.7 + 9.3; 21 
days, +18.6 + 8.0; 35 days, +24.9 + 7.5. All of 
these increases in blood glucose are statistically 
significant. However, the degree of hyperglycemia 
at each period after adrenalectomy is significantly 
less than it was in the normal animals before 
adrenalectomy. These results are in accord with 
the several recently reported observations which 
indicate ether hyperglycemia is due to the stimu- 
lation of the sympathico-adrenal system to re- 
lease epinephrine. The decreased hyperglycemic 
response to ether anesthesia which persists after 
adrenalectomy must be due to the direct action of 
ether to produce glycogenolysis or to the libera- 
tion of epinephrine or other adrenergic substances 
at extra-adrenal sites. 


1248. Effects of Dibenamine and Dibenzylene 
in normal and in mechanical heart-lung 
dogs. RussELL A. Waup AND Rosert LeEwis.* 
Dept. of Pharmacology, Univ. of Western Ontario, 
Med. School, London, Canada. 

Under pentobarbital anaesthesia the blood pres- 
sure of dogs was recorded on injection of Diben- 
amine and Dibenzylene. Four groups of experi- 
ments were carried out: a) Dibenamine was 
injected into normal dogs; b) Dibenzylene was 
injected into normal dogs; c) Dibenzylene was 
injected into dogs in which the chest had been 
opened by a mid-line incision through the ster- 
num; d) Dibenzylene was injected into dogs in 
which their own heart and lungs had been re- 
placed by a mechanical heart-lung. The dose of 
Dibenamine was 15 mg/kg, while that of Dibenzyl- 
ene was 1.25 to 1.5 mg/kg. Effects of Dibenamine 
on the blood pressure in 4 dogs were variable, a 
rise or a fall, or a combination of both. Because of 
this Dibenzylene was used in the remainder of the 
experiments. Dibenzylene produced a mean fall 
of approximately 33% in blood pressure in all 
animals in the normal control group and in the 
open-chested control group a mean fall of approxi- 
mately 50%. In the mechanical heart-lung group, 
Dibenzylene produced a mean fall in blood pres- 
Sure, again of approximately 50%, in nearly all 
animals. The pressure usually fell to less than 55 
mm !{g in 1 hour, irrespective of the initial blood 
pressure. A minute output of the mechanical heart- 
lung was selected so as to produce a blood pressure 
somewhere between 95 and 165 mm Hg. In all of 
the experiments adrenergic block was complete; 
for injection of commercial epinephrine produced 
4 marked fall in blood pressure. These experi- 
men's would indicate that the hypotesive action 
of Dibenzylene is wholly of peripheral origin and 
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is not due to an action on the heart. More than 
50% of the open-chested animals were able to 
maintain their blood pressure above 70 mm Hg. 
This would suggest that the heart hinders, rather 
than contributes to the fall in blood pressure. 


1249. Potency of anticonvulsant drug combi- 
nations vs. Metrazol seizures in mice: Di- 
lantin combined with other antiepileptics. 
L. C. Weaver,* E. A. Swinyarp AnD L. S. 
GoopMaNn. Depts. of Pharmacology, College of 
Pharmacy and College of Medicine, Univ. of 
Utah, Salt Lake City. 

Although diphenylhydantoin (Dilantin) does 
not prevent threshold convulsions induced by 
pentylenetetrazol (Metrazol) injected s.c., it can 
modify their severity and can alter the pattern 
of maximal seizures induced by i.v. Metrazol. 
Because of our interest in the properties of anti- 
convulsant drug combinations (Federation Proc. 
11: 401, 1952, it was important to examine the effect 
of combining Dilantin with trimethadione (Tri- 
dione), phenobarbital, mephobarbital (Mebaral), 
phenacetylurea (Phenurone) and 3-methyl-5- 
phenyl-5-ethyl hydantoin (Mesantoin) on Metra- 
zol threshold seizures. Varying amounts of Dilan- 
tin were combined with a series of known effective 
doses of the above drugs. All combinations were 
administered orally in mice and tested at the time 
of peak effect of the non-Dilantin component. In 
most of the ratios and doses tested, Dilantin did 
not increase the anti-Metrazol potency of Mesan- 
toin or Tridione, and in some instances it ex- 
hibited antagonism. In sharp contrast, Dilantin 
markedly increased the potency of phenobarbital, 
Mebaral and Phenurone. Both the dose and drug 
ratio of the combination were critical for the ex- 
hibition of such potentiation. The effects of the 
above drug combinations on toxicity and duration 
of action are also being investigated. (Research 
supported by grants from Natl. Insts. of Health, 
PHS, and Eli Lilly & Co.) 


1250. Improved stationary micro-respirometer 
for isolated mammalian muscle. JAMEs R. 
WEEKS AND TAKASHI Kariya (introduced by 
Maynarp B. CHENOWETH). Drake Univ. College 
of Pharmacy, Des Moines, Iowa. 

Weeks and Chenoweth (J. Pharmacol. & Exper. 
Therap. 104: 187, 1952) have described a respirom- 
eter vessel whereby mechanical activity of strips 
of isolated rat diaphragm may be registered si- 
multaneously. Oxygen consumption was meas- 
ured manometrically in a constant volume glass 
vessel as in the Warburg apparatus. The vessel 
was held stationary and the liquid and gaseous 
phases kept in equilibrium by recirculating the 
oxygen through the liquid using a self-contained 
system of ball valves and a pump driven hydrauli- 
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cally. Muscle strips were stimulated electrically 
and contractile activity led out of the vessel on a 
human hair passing through a gas-tight packing 
consisting of a drop of mercury between two 
successive capillary constrictions. The vessel re- 
ported here operates upon the same fundamental 
principles, but has been extensively modified to 
simplify construction and to increase the sensi- 
tivity and accuracy of manometer readings. This 
vessel has a gas volume of about 2.5 ml compared 
to 5.0 ml for the earlier vessel. The electrodes and 
valves have been redesigned in order to eliminate 
three of the six ground glass joints. A small bore 
(0.25 mm) manometer has been designed which 
circumvents most of the difficulties encountered 
in practical use of such manometers. These re- 
finements permit measurement of the respiration 
of muscle masses of 2-3 mg (dry weight) compared 
to 8-10 mg for the earlier vessel. Application of 
the instrument to certain muscle preparations will 
be presented. (This work supported by a research 
grant from the Natl. Insts. of Health, PHS.) 


1251. Localization of epinephrine in adrenal 
cytoplasmic particles. A. D. WELCH AND 
H. Buascuxo.* Dept. of Pharmacology, Oxford 
Univ., Oxford, England. 

Homogenates of bovine adrenal medulla were 
prepared in isotonic sucrose solution at 0°C. They 


were freed by low-speed centrifugation from un- 
broken cells, nuclei and other large cell fragments. 
The supernatant fraction was then centrifuged 
at 22,000 g for 30-45 min. The pressor activity 
was measured in the atropinized spinal cat in 
terms of l-epinephrine, since the pressor activity 
of the bovine adrenal medulla is attributable 
largely to this compound. It was fuund that only 
10-30% of the activity remained in the particle- 
free supernatant fluid obtained following high- 
speed centrifugation. The balance of the pressor 
activity was released from the sedimented par- 
ticles by treatment with 0.5 n HCl. Intravenous 
injections of suspensions of the undenatured par- 
ticles caused a response equivalent to only one- 
fifth of their total pressor amine content. Upon 
further high-speed centrifugation of such sus- 
pensions only 4-11% of their total activity was 
found in the supernatant fluid, while the remain- 
der was present in the particles. These observa- 
tions indicate a) that the bulk of the epinephrine 
of the bovine adrenal medullary cell is contained 
within cytoplasmic particles, the sedimentation 
properties of which resemble those of mitochon- 
dria, and b) that secretion of granules as a means 
of releasing epinephrine into the blood stream is 
unlikely. It is suggested that cytoplasmic particles 
are intimately concerned with the formation and 
release of pressor amines by the adrenal medulla 
in response to various stimuli. 
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1252. Effect of morphine and of meperidine 
upon the respiratory response of normal 
men to low concentrations of inspired car. 
bon dioxide. H. WenpEL, H. H. Loescucxg, 
A. SwEEL, R. H. Koueu anp C. J. LAMBErtsEy 
(introduced by P. R. DumKeE). Lab. of Pharma- 
cology, Univ. of Pennsylvania, Philadelphia. 
The respiratory depressant effects of intra- 

muscular injections of 10 mg of morphine sulfate 
and 150 mg of meperidine hydrochloride were 
compared in 6 healthy, young men at rest, using 
injection of equal volumes of 0.9% NaCl as a con- 
trol. During air breathing alveolar pCO2 (Paco,) 
was significantly elevated but no significant effect 
upon respiratory minute volume (RMV), tidal 
volume (TV) or respiratory rate (RR) was pro- 
duced by either morphine or meperidine. The 
existence of depression became more apparent 
when comparisons were made at inspired CO, 
concentrations above 2.0%. Thus, with 4.1 and 
6.1% inspired CO2 RMV and TV were found to be 
significantly decreased below the saline control 
level by both drugs. A significant decrease in RR 
occurred only when 6.1% COs was inhaled and 
then only with meperidine. The most sensitive 
index of respiratory depression was obtained by 
comparisons at the same elevated Paco,. By this 
method it was found that RMV, TV and RR were 
markedly depressed after morphine and meperi- 
dine. Actually the depressant effect of the latter 
upon RMV was about twice that of morphine in 
the doses employed. In equivalent analgesic doses 
meperidine should therefore be at least as depres- 
sant as morphine. 


1253. Action of iodoacetate on the isolated 
rabbit auricle. M. Witson,* A. GARDNER* 
AND A. FaraH. Dept. of Pharmacology, State 
Univ. of New York College of Medicine, Syracuse. 
In low concentrations iodoacetate depresses 

contractility and sinus rate of the isolated rabbit 
auricle. It has been shown that temperature rate 
of stimulation and pH of the medium are factors 
determining the speed of action of iodoacetate. 
Furthermore, the presence of substrates such as 
lactate, pyruvate, acetate, propionate or butyrate 
have a definite protective action against iodoace- 
tate depression of the sinus node but with the 
exception of sodium acetate do not protect the 
contractile mechanism to any appreciable extent. 
Succinate, fumarate and a-ketoglutarate do not 
protect the sinus node against iodoacetate when 
the px of the medium is 7.4. At a px of 6.2 of the 
buffer solution both succinate and fumarate pre- 
vent the decrease in sinus rate induced by iodoace- 
tate but the contractile mechanism is not pro- 
tected. It is possible that the sinus node shows 
metabolic characteristics different from those of 
the contractile mechanism of auricular muscle. 
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1254. Coronary dilator action of the adenine- 
ATP series. Martin M. WinsBury, Do.ores H. 
Pa PIERSKI,* Mrr1AM HEMMER* AND W. E. Ham- 
BOoURGER. Div. of Biological Research, G. D. 

Seurle and Co., Chicago, Ill. 

The coronary dilator activity of the adenine 
series and related compounds was studied quanti- 
tatively in open chest dogs under artificial respira- 
tion. Blood flow in the circumflex or descending 
branch of the left coronary artery was measured 
with a recording rotameter. Intracoronary injec- 
tion of ATP, ADP, muscle adenylic acid (AMP) 
and adenosine resulted in coronary dilatation; 
adenine had no dilator effect. ATP and ADP were 
more active than AMP and adenosine. Coronary 
dilatation occurred with doses below 1 microgram. 
Segregation of ATP, ADP, AMP and adenosine 
into respective constituent parts resulted in loss 
of activity. These results suggest that the activity 
of adenosine and the higher members of this 
series is dependent upon the presence of the 
glycoside structure, adenine-9-ribose. The greater 
activity of ATP and ADP may be associated with 
the high energy phosphate. 


1255. Sulfobromophthalein clearance in white 
rats after damage to the liver. PETER Y. 
Wona,* CuarLes D. CHAMBERLAIN, JR.,* MEL- 
vin SCHADEWALD,* JoE B. NasH* Anp G. A. 
Emerson. Univ. of Texas Med. Branch, Galves- 
ton. 

Rates of disappearance of 25-100 mg/kg of 
bromsulphalein Na after i.v. injection, from the 
plasma of healthy adult Sprague-Dawley rats, 
were estimated by a modification of the method 
of Casals and Olitsky (Proc. Soc. Exper. Biol. & 
Med. 63: 383, 1946) suggested by Mann and Le- 
monde (Rev. canad. de biol. 10: 167, 1951). Normal 
mean rates are compared with mean clearance 
rates in partially hepatectomized rats, and rats 
receiving repeated gavages of large doses of etha- 
nol, with and without supplementary pharmaco- 
logic insults to the liver. The effect of pretreat- 
ment with compounds containing labile methyl 
groups is also noted. (This study was supported 
in part by ONR grant 553-(00)--NR-120-178.) 


1256. Effect of diphenylhydantoin on electro- 
shock seizure threshold of intact and ad- 
renalectomized rats. Dixon M. WoopBuRyY 
AND Louts 8. Goopman. Dept. of Pharmacology, 
Univ. of Utah College of Medicine, Salt Lake 
City. 

The unexplained inability of diphenylhydantoin 
to elevate electroshock seizure thresholds (EST) in 
normal animals was reinvestigated because of our 
recent observations that the drug increases ad- 
renal weight and that cortisone-like steroids lower 
EST. EST of intact rats and of adrenalectomized 
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rats on 0.9% NaCl solution were determined at 
various times after a single s.c. injection of 40 
mg/kg diphenylhydantoin. Significant increases 
in EST were: intact rats—6 hr, 4%; 7 hr, 8%; 
adrenalectomized rats—4 hr, 7%; 6 hr, 12%; 7 
hr, 11%; 8 hr, 6%. EST of additional groups of 
intact and adrenalectomized rats receiving di- 
phenylhydantoin (40 mg/kg every 6 hr) were 
determined 2 hr after the last of 4 s.c. injection. 
The EST increases were: intact, 12%; adrenalecs- 
tomized, 20%. In still another experiment, intact 
and adrenalectomized rats, untreated and treated 
with diphenylhydantoin (40 mg/kg every 6 hr for 
4 injections), were made hyperexcitable by acutely 
induced hyponatremia and thresholds determined 
4 hr later. The EST changes were: intact control, 
minus 41%; intact plus diphenylhydantoin, minus 
18%; adrenalectomized control, minus 36%; ad- 
renalectomized plus diphenylhydantoin, minus 
20%. Single doses of diphenylhydantoin (40 
mg/kg) did not alter the convulsive dose (cp59) for 
Metrazol-induced seizures in intact or adrenalec- 
tomized rats. Cortisone-like steroids also do not 
affect Metrazol cps. These results are interpreted 
to mean that diphenylhydantoin-induced stimula- 
tion of the adrenal cortex counteracts its EST- 
elevating property in intact animals; adrenalec- 
tomy unmasks this anticonvulsant effect of 
diphenylhydantoin. (Research supported by grant 
from Natl. Insts. of Health, PHS.) 


1257. Isolation and identification of organic 
poisons by spectrophotometric methods. 
Harotp N. Wricut, ELEANOR BERMAN* AND 
GEORGE Rocue.* Dept. of Pharmacology, Univ. 
of Minnesota, Minneapolis. 

The standard Stas-Otto procedure for the iso- 
lation and identification of organic poisons is very 
time consuming. Many of the tests for identifica- 
tion lack specificity and require large samples. 
There is an almost total lack of information rela- 
tive to the completeness of extraction of most 
poisons by this method and methods for the quan- 
titative determination of these poisons are usually 
tedious. Most of the common organic poisons en- 
countered in forensic medicine belong to the class 
of unsaturated cyclic compounds all of which 
have a characteristic absorption curve in the 
ultraviolet range of the absorption spectropho- 
tometer. The extraction methods usually em- 
ployed with the Stas-Otto procedure failed to 
yield extracts of a sufficient degree of purity for 
spectrophotometric determination. Nonalkaloidal 
organic poisons were found to be generally well 
extracted from tissue by chloroform. After evapo- 
ration of the chloroform the poison was taken up 
in alcohol or dilute acid or alkali for determination. 
Acetanilide, acetophenetidin, antipyrine, amino- 
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pyrine, santonin and DDT were recovered quan- 
titatively (98-100%). Recoveries of 50-90% were 
obtained with neocincophen, ANTU, nitrophenol, 
p-phenylene diamine and cinnamic acid. Other 
poisons gave recoveries ranging from 1-45%. For 
recovery of the alkaloidal poisons extraction was 
made with N/10 hydrochloric acid, precipitation 
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of any dissolved protein with alcohol and sodium 
tungstate, filtration and evaporation of the al- 
cohol. Purification was through chloroform into 
N/10 hydrochloric acid. Recoveries of 50-95% 
were obtained with scopolamine, cinchonine, co- 
deine, quinidine, strychnine, brucine, quinine and 
atropine. 
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1258. Microscopic studies of parabiotic junc- 
tions in rabbits with observations on the 
cross-circulation. RicHarp H. ANDRESEN,* 
CLARENCE W. Monroe* AND GEORGE M. Hass. 
Rush Labs. of Pathology and Surgery, Presby- 
terian Hosp., Chicago, Ill. 

Pairs of adult male albino rabbits were fixed 
together in plaster casts. Skin and cartilage were 
removed from the lateral aspect of adjacent ears. 
Raw surfaces were sutured to form the parabiotic 
junction. Autologous junctions were similarly pre- 
pared. Thereafter, at intervals up to 3 weeks, 
several studies were done. One study showed 
that Phenolsulfonphthalein when injected into one 
animal passed promptly into the circulation of 
the parabiont at 4 days. Evans Blue did likewise 
in 50% of the group at 7 days. These dyes never 
passed across the homologous junction at 14 to 
21 days. At autologous junctions, the circulation 
was permanently established. The second study 
concerned the demonstration of a crossed-circula- 
tion by injection of India Ink. Union of capillaries 
of parabionts was observed in microscopic sections 
in 7 days or less but was not detectable after 14 
days. The third study showed similar microscopic 
sequences in initial healing of autologous and ho- 
mologous junctions but later, epithelial deteriora- 
tion associated with an intense progressive inflam- 
matory reaction occurred at parabiotic junctions. 
This reaction, occasionally asymmetric, consisted 
of a linear appositional zone of necrosis bounded 
bilaterally by broad zones of macrophages and 
migrating polymorphonuclear leukocytes. Exter- 
nal to these were dense zones of lymphocytes. 
Angiitis and endarteritis were commonly conspicu- 
ous in proportion to age of union. Collagenous and 
reticular fibers crossed the junction, thus support- 
ing permanent approximation, despite the intense 
oe reaction and interruption of the cross-circu- 
ation. 


1259. In vitro solubility and ion exchange of 
in vivo-deposited Ca-45 in bone. James S§. 
ARNOLD (introduced by Francis D. Gunn). 
Lept. of Anatomy and Radiobiology Lab., Univ. 
of Utah College of Medicine, Salt Lake City. 
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These experiments were designed to give infor- 
mation about the mechanism by which calcium is 
fixed in growing and mature bene. Rabbits were 
given 1 me of Ca-45 intravenously and sacrificed 
1 hr, 24 hr, 7 days, and 21 days later. Acetone- 
fixed undecalcified vertebral bodies were sectioned 
at 8 uw. Mounted sections were gently shaken in 
distilled water, and solutions of sodium acetate, 
calcium acetate, sodium phosphate, and calcium 
chloride at pH of 7.5-7.8. Sections were radio- 
autographed and counted in a windowless propor- 
tional counter before and after exposure to a 
leeching solution. Grain counting of corresponding 
areas of matched radioautograms was performed to 
detect changes in topical Ca-45 concentration. 
The experimental results are partially summarized 
as follows: after 1 hr 40% of the Ca-45 deposited 
in areas of bone growth was soluble in all solutions 
tested except saturated calcium phosphate. Ion 
exchange and recrystallization loss of Ca-45 from 
depositing bone is greatest at this period. A dra- 
matic decrease in ion exchange loss of Ca-45 from 
newly formed bone occurs during the first 24 hr 
after deposition. No change in ion exchange loss 
of Ca-45 occurs between 24 hr and 21 days after 
fixation in growing bone. It would appear from 
the data that calcium, when first fixed in growing 
bone, is quite labile and soluble and is in some 
form of calcium phosphate. The bulk of the cal- 
cium fixed in growing bone is not fixed by simple 
ion exchange, as appears to be the case in mature 
bone. 


1260. Chemical studies of ATP-induced con- 
traction of isolated myofibrils in vitro. 
Nitrogen and phosphorus. CHARLES A. AsH- 
LEY,* ALBERTAS ARASIMAVICIUS* AND GEORGE 
M. Hass. Rush Lab. of Pathology, Presbyterian 
Hosp., Chicago, III. 

Myofibrils isolated with a colloid mill from rab- 
bit skeletal muscle were purified by centrifuga- 
tion and washed until the suspending medium was 
essentially free from protein, nitrogen and phos- 
phorus. The addition of 10 to 15 mg of ATP to 
myofibrils (40-80 mg dry weight) suspended in 25 
ml of a solution containing nine parts of 0.154 
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molar potassium chloride and one part of succi- 
nate buffer (pH 6.3) caused instantaneous myo- 
fibril contraction. ATP added to the suspending 
medium from which myofibrils had been removed 
and to suspensions of myofibrils inactivated by 
heat provided control systems. Contraction was 
accompanied by degradation of ATP as indicated 
by a decrease of organic phosphorus and a cor- 
responding increase of inorganic phosphorus in 
the supernatant. As this occurred, there were no 
consistent quantitative changes in total nitrogen 
and phosphorus in the supernatant or myofibrils. 
Myofibrils inactivated by heat did not contract 
upon addition of ATP and no chemical changes 
were demonstrated ‘in the supernatant or myo- 
fibrils. Likewise, the supernatant separated from 
washed fresh myofibrils had no effect on ATP. 
Therefore, there was no evidence that ATP or 
degradation products of ATP were permanently 
bound to myofibrils during contraction unless 
there was a corresponding quantitative shift of 
myofibril nitrogen and phosphorus into the super- 
natant. 


1261. Renal and vascular lesions induced in 
rats by a high salt diet. Stewart H. AvER- 
BACH,* GrorGE R. MENEELY, RosBertT G. 
TuckeR* aNd WiuiuiamM J. Darsy.* Research 
Lab. and Radioisotope Unit, Thayer Vet. Admin. 
Hosp. and Departments of Pathology, Biochem- 
istry and Medicine of Vanderbilt Univ. School of 
Medicine, Nashville, Tenn. 

A purified basic diet containing all known nu- 
trients except sodium chloride was prepared. The 
sole variable, sodium chloride, was added to 6 
rations, to make up a total of 7, with salt contents 
of 0.01% (low salt), 0.15% (control), 2.8%, 5.6%, 
7.0%, 8.4% and 9.8%. These were fed to groups 
of young male rats with demineralized drinking 
water ad libitum. Fifteen per cent of the animals 
on the three highest rations of salt developed a 
clinical syndrome characterized by edema, hyper- 
tension, hypoproteinemia, anemia, lipemia and 
azotemia. A few of these survived the edematous 
phase, becoming emaciated and cachectic until 
death. Among those animals which escaped edema 
on high salt diets the incidence of hypertension is 
striking. Pathologically, in its most severe form, 
the disease is characterized by gross enlargement 
of the kidneys. Microscopically the glomeruli are 
enlarged but almost bloodless due to swelling and 
vacuolation of both endothelium and epithelium 
with large amounts of sudanophilic lipid. The tu- 
bules are dilated and the epithelium is hyperplas- 
tic and swollen with lipid and hyalin droplets. 
The small arteries and arterioles show fatty de- 
generation of muscle cells and often undergo 
smudgy eosinophilic necrosis. Similar arteriolar 
lesions are found in other viscera, especially the 
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pancreas and testes. Comparable but less ad- 
vanced lesions are found in the hypertensive but 
nonedematous animals. 


1262. Reconstitution of aortic elastic tissue 
from solution in formic acid. J. P. Ayer 
(introduced by SHrELDS WARREN). Cancer Re- 
search Inst., New England Deaconess Hosp., 
Boston, Mass. 

Elastic tissue was obtained in pure form by 
exposure of calf aorta to 88% formic acid at 45°C. 
for 36 hr. After washing the tissue was dissolved 
in fresh formic acid at 45°C. within a period of 400 
to 600 hr. Evaporation of the formic acid left a 
hard yellow transparent film. That this was a 
protein without the presence of free amino acids 
was proved by paper chromatography and electro- 
phoresis. An 80% solution of the material in 88% 
formic acid at 22°C. was treated in two ways. 
First a drop was allowed to flow over the surface 
of a 15% solution of NaCl in a phosphate or acetate 
buffer of pu 5.6. A plastic fenestrated membrane 
resulted which could be drawn into long threads 
by traction. At the origin of each thread, progres- 
sive elongation of the fenestrations with thinning 
of the intervening bars of protein caused a meshed 
fibrillar structure. Secondly, the solution was 
injected in an excess of the buffered saline. Opaque 
yellow threads resulted. Rapid dilution of the 
medium caused immediate solution of the tissue 
formed by either method. Gradual dilution (5% 
every 6 hr) allowed eventual suspension of the 
reconstructed membrane or threads in a medium 
of distilled water. These had the same histological 
and staining characteristics as seen in the original 
elastic lamellae of aorta when viewed tangentially. 
Mechanical, chemical, and thermal elasticity of 
the new tissue was fair. Its tensile strength was 
low. 


1263. Anaphylaxis versus the anaphylactoid 
reaction produced by testis extract and 
ovomucoid in rats. Eart P. BEenpiTr, Saul 
Baper* aND Marcaret Arase.* La Rabida- 
Jackson Park Sanitarium and Dept. of Pathology, 
Univ. of Chicago, Chicago, Ill. 

Bovine testis extract or ovomucoid (hen) in- 
jected intravenously into rats in a sufficient quan- 
tity produce a characteristic edema of the extremi- 
ties and snout. Into these areas plasma proteins 
and Evans blue dye leak. The rate of dye loss irom 
the blood is roughly parallel to the grossly evident 
edema. The reaction occurs with the first expo-ure 
to the material. Injection of a second dose of ‘es- 
tis extract, too small when administered the ‘irst 
time to elicit edema, when given 3 weeks after the 
first will produce prostration of the animals and 
a substantial increase in the dye loss from the 
blood. This occurs with little evidence of pe- 
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ripheral edema. In contrast, a second injection of 
ovomucoid given 3 weeks after the first elicits only 
the original reaction. The testis extract used con- 
tains many proteins, including bovine serum pro- 
teins. In order to see if the phenomenon occurring 
following the second injection of testis extract 
resembled anaphylaxis, rats were passively im- 
munized as follows: Rabbit anti-beef albumin 
serum containing 0.6 mg antibody N was admin- 
istered 48 hours prior to challenging with antigen. 
Measurement of the blood Evans blue concentra- 
tion 30 min following the administration of 1 to 9 
mg of bovine albumin revealed a marked and sig- 
nificant decrease in the sensitized animals as com- 
pared with controls. Sensitized animals showed 
moderately severe prostration but little or no 
bluing of extremities. Smaller quantities of anti- 
body n (0.06 and 0.2 mg) failed to elicit an effect. 


1264. Hepatic blood flow following arterial or 
portal vein occlusion. J. L. BoOLLMAN AND 
J. H. Grinputay. Mayo Foundation, Rochester, 
Minn. 

The flow of blood from the liver was measured 
in trained resting dogs using the method of arterio- 
venous difference of bromsulphalein and its rate 
of disappearance. Bromsulphalein was injected at 
a constant rate and the desired samples of hepatic 
venous blood, peripheral venous blood or arterial 
blood were withdrawn through plastic tubes pre- 
viously placed. The determinations were consist- 
ent under basal resting conditions but varied 
markedly when the cardiac output was increased. 
Under the conditions used, determinations of the 
arteriovenous difference of bromsulphalein during 
continuous injection of bromsulphalein in the por- 
tal vein indicated no appreciable extra hepatic 
removal of the bromsulphalein. Ligation of the 
main trunk of the hepatic artery produced no 
marked change in hepatic blood flow. Ligation of 
all of the hepatic branches of the hepatic artery 
reduced the blood flow to the liver somewhat in 
proportion to the extent of hepatic nercosis pro- 
duced. Complete occlusion of the portal vein re- 
duced the total blood flow of the liver to about 
half the value found for normal dogs under basal 
conditions and the hepatic blood flow increased 
when the cardiac output increased. The total 
amount of glucose added to the blood by the liver 
was not altered by occlusion of the portal vein. 
The concentration of glucose in hepatic vein blood 
increased as blood flow diminished. 


1265. Oxygen consumption and chondroitin 
sulfate synthesis by chick embryonic carti- 
lage. Evaene 8. Boyp (introduced by JAMES 
K. Scorr). Div. of Pharmacology & Toxicology, 
School of Medicine and Dentistry, Univ. of Roches- 
ter, Rochester, N. Y. 
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The epiphyseal cartilage of chick embryos was 
incubated in the Warburg apparatus in a phos- 
phate buffer containing S* labeled sodium sulfate. 
The Qo, ranged from 1 to 3. The sulfate uptake 
could be divided into two reactions. The first 
was independent of temperature and sulfate con- 
centration, while the second was dependent on 
sulfate concentration and averaged about 1 gamma 
of sulfate per hour per 100 mg of tissue. The addi- 
tion of glucose to the medium caused a slight in- 
hibition of oxygen consumption and a marked 
stimulation of sulfate uptake. The respiration, 
which was slightly stimulated by succinate, was 
strongly inhibited by malonate as was the sulfate 
uptake, which was also inhibited by methylene 
blue and dinitrophenol. The effécts of vitamin D 
and ascorbic acid were also determined. 


1266. Parenteral use of fat emulsions in rela- 
tion to amino acid utilization. Paut R. Can- 
NON, LAURENCE E. FRAZIER AND RANDOLPH H. 
Huaues. Dept. of Pathology, Univ. of Chicago, 
Chicago, Ill. 

Homogenized fat emulsions, stabilized with 
Tween 60, were used as a supplemental source of 
calories for protein-repletion of protein-depleted 
adult male rats. The animals were injected sub- 
cutaneously each day with amounts of protein 
hydrolysates (amigen or aminosol) which caused 
good protein-repletion in the presence of an ade- 
quate caloric intake. Protein-depleted rats so 
treated, and eating a basal ration supplying 12 
cal/day together with adequate amounts of vita- 
mins and salts, failed to undergo effective protein 
repletion. However, if additional calories were 
furnished parenterally by intravenous or intra- 
peritoneal injections of the fat emulsions, amino 
acid utilization was markedly augmented. The 
animals gained weight and strength, their appe- 
tites improved, and carcass analyses revealed in- 
creases in tissue protein and total body water. 
Further proof that the fat was utilized is seen in 
the fact that at the end of the experiments little 
if any residual fat remained in the livers and 
spleens, as revealed by microscopic examination, 
and no granulomatous lesions were found in the 
lungs, kidneys, livers or spleens. Emulsions older 
than 6 months gave no evidences of toxicity: by 
the above criteria. At the end of the experiment 
animals receiving the fat emulsions retained ap- 
proximately 50% of their usual content of body 
fat, whereas those not receiving the fat lost ap- 
proximately 90% of body fat. The fat emulsions 
were supplied for experimental use by Abbott and 
Company, Chicago, anc were prepared under the 
supervision of Douglas Frost and associates. 


1267. Effect of thioacetamide on the desoxy- 
ribonucleic acid content of liver cells. WIL- 
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LIAM H. Carnes, Daniet 8. BERNSTEIN* AND 
LELLAND J. RaTtuHer. Dept. of Pathology, Stanford 
Univ. School of Medicine, San Francisco, Calif. 
There is a substantial variation in the DNA 
concentration of normal rat liver nuclei but this 
is overshadowed by the constancy in its average 
concentration in large samples. Thus the normal 
fourfold range in nuclear volumes is matched by 
a proportional range in nuclear DNA content. 
These variables are related to the degrees of ploidy 
(Swirt. Physiol. Zool. 23: 169, 1950). One conspicu- 
ous manifestation of liver injury due to thioacet- 
amide is an increase in nuclear volumes. Frequency 
plots of the nuclear volumes have suggested an 
effect on ploidy (RaTHEerR. Bull. Johns Hopkins 
Hosp. 88: 38, 1951), which normally would imply 
corresponding effect on nuclear DNA content. 
However, Laird (Federation Proceed. 11: 244, 1952) 
has reported finding no change in the average he- 
patic nuclear DNA content of rats given thioacet- 
amide. We have given young rats thioacetamide 
in food or water in amounts of 20-40 mg % for 
periods up to 3 months. Increases in volumes of 
some hepatic nuclei have occurred up to 20 times 
that of the smallest nuclear class. The DNA con- 
tent of individual nuclei was measured micro- 
photometrically (Feulgen reaction) in suspensions 
of isolated cells and impression smears. The range 
of values of DNA concentration was similar to 
that in controls. The proportionality between 
nuclear volume and DNA content was maintained. 
The findings are consistent with the interpretation 
that abnormal degrees of polyploidy or polyteny 
occur in the liver in thioacetamide intoxication. 
(Assisted by a grant-in-aid of the USPHS.) 


1268. Intracranial pressure, blood pressure 
’ and papilledema in dogs with closed cere- 
bral lesions produced by liquid nitrogen. 
RayMonp A. CLasEeN,* Davin V. L. Brown,* 
Seymour LEavittT* aNp GEORGE M. Hass. Rush 
Labs. of Pathology and Ophthalmology, Presby- 

terian Hosp., Chicago, Ill. 

A method was developed for local freezing of 
the dog’s cerebrum by external application to the 
intact calvarium of an instrument cooled with 
liquid nitrogen. By use of standard contact be- 
tween the cold instrument and calvarium and by 
increasing duration of contact from 2 to 10 min, 
increasingly large volumes of brain were frozen 
in the same and successive animals in a reproduc- 
ible way. After disengaging the cold instrument 
from the calvarium the subjacent frozen cerebrum 
thawed. As thawing occurred, vasodilatation, peri- 
vascular hemorrhage, edema and necrosis devel- 
oped in the previously frozen volume of brain. 
Each volume of injury was sharply circumscribed, 
similar in gross and microscopic character wher- 
ever located and easily measured. The develop- 
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ment of pathologic changes which resembled ‘hose 
often found in human cerebral infarcts, contusions 
or hemorrhages was accompanied by prompt eleva- 
tion of cisternal pressure which quickly reached a 
maximum and persisted or decreased slightly for 
several hours. The intra-aortic blood pressure 
usually fell as intracranial pressure increased to 
moderate levels but rose as intracranial pressure 
approached 400 mm of water. Continuous fun- 
doscopy disclosed sequences in development of bi- 
lateral symmetrical] papilledema of from less than 
one to six diopters. The diopterage of disk eleva- 
tion could not always be correlated quantitatively 
with increments of intracranial pressure. These 
methods eliminate undesirable variables which 
have heretofore complicated experimental study 
of the patho-physiology and treatment of acute 
closed cerebral injury. 


1269. Myelogram of normal white Pekin 
ducks. G. Crass* anv R. H. RiaGpon (intro- 
duced by R. H. Riapon). Dept. of Pathology 
and Lab. of Exptl. Pathology, Med. Branch, 
Univ. of Texas, Galveston. 

The bone marrow of 60 normal ducks ranging 
from 1 to 90 days of age was studied. The normal 
erythroid-myeloid ratio of the marrow varies with 
the age of the duck. In ducks under 15 days, there 
is a preponderance of erythroid cells; in ducks over 
24 days of age the myeloid cells predominate. 
Cells of the granulocytic series are classified as 
Heterophils and Eosinophils on the basis of mor- 
phology and staining reaction of the granules. 
These cells can be traced to their myelocytic pre- 
cursors. There is a variation in shape of the gran- 
ules with the different stages of maturation of 
these cells. Specific techniques are discussed that 
are very important in the preparation of duck 
bone marrow smears for hematologic study. 


1270. Half-life of homologous serum albumin 
in several species. Maria P. DEICHMILLER,” 
FRANK J. Drxon AND Paut H. Mavrer.* Dept. 
of Pathology, Univ. of Pittsburgh School of Medi- 
cine, Pittsburgh, Pa. 

The half-life of homologous serum albumin was 
determined in man, dog, rabbit, and mouse using 
I’! labeled albumin. After a postinjection period, 
calculated to allow complete equilibration ©! the 
labeled albumin within the plasma protein pool, 
the half-lives of the rates of elimination of la! eled 
albumins from the blood were as follows: m:n 15 
days, dog 8.3 days, rabbit 5.8 days and mou: 1.2 
days. As in the case of serum gamma glo! lin, 
the albumin half-lives appeared to be inve:sely 
proportional to the metabolic rate of the hos’. In 
order to test this supposition, the albumin ‘.alf- 
life in rabbits made hypermetabolic by «aily 
administration of 0.1 mg thyroxin per kg was m.as- 
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ured. The half-life of albumin in these hyper- 
metibolic rabbits was 4.5 days, significantly 
shorier than that observed in normal rabbits. 
For cach species the albumin half-life was similar 
to the gamma globulin half-life determined by the 
same method and verified by immunologic tech- 
niques. (Supported by Atomic Energy Commis- 
sion contract No. AT(30-1)-1205.) 


1271. Neurophysiological study of virus ac- 
tion. (Pseudorabies virus in sympathetic 
ganglia.) JoHN DempsHER AND Martin G. 
LARRABEE (introduced by FREDERIK B. Bane). 
Jenkins Labs. of Biophysics, Johns Hopkins Univ. 
and Hosp., Baltimore, Md. 

As previously reported pseudorabies virus in- 
jected intraocularly into rats, infects the ipsi- 
lateral superior cervical ganglion and causes spon- 
taneous, intermittent discharges of nerve impulses 
over the preganglionic and postganglionic nerves. 
This neuronal activity persists after the ganglion 
has been removed from the body. a) Several stages 
of the ganglionic infection have recently been iden- 
tified by studying ganglia excised at different 
stages of the disease. Impulses began to be dis- 
charged over the postganglionic nerve 2 or 3 days 
after inoculation; discharge over the preganglionic 
nerve apparently began somewhat later; finally, 
the postganglionic discharge disappeared along 
with the capacity for synaptic transmission 
through the ganglion, while the preganglionic 
activity continued, probably until the death of 
the animal. b) Various experiments suggested that 
all the virus-induced activity was generated in 
the terminal portions of the presynaptic fibers, 
but was not at first discharged antidromically 
over these fibers. For example, suitable concentra- 
tions of d-tubocurarine or removal of calcium, 
both of which block synaptic transmission, abol- 
ished virus-induced activity on the postganglionic 
nerve, but usually not on the preganglionic nerve. 
The latter was in fact usually increased by re- 
moval of calcium. c) The degree to which the effect 
continued to develop in excised ganglia kept in 
physiological solution was studied. Ganglia, ex- 
cised before virus-induced activity had begun, 
later generated spontaneous postganglionic im- 
pulses but never preganglionic impulses. In ganglia 
excised while both nerves were discharging, the 
posiganglionic activity eventually disappeared 
along with capacity for synaptic transmission, 
while spontaneous preganglionic activity contin- 
ued, 


1272. Isolation and purification of intermedi- 
ates formed prior to the activation of pro- 
thrombin. JosepH E. FLYNN AND Rosert W. 
Coon (introduced by H. P. Smrru). Dept. of 
Pathology, Columbia Univ., New York City. 

We are presenting a simple method, long-needed, 
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for the isolation of intermediates formed by the 
interaction of thromboplastin and the ‘accessory’ 
factors of blood clotting. These ‘accessory’ factors 
include ‘labile’ factor (factor V, Ac-globulin, etc.), 
and the ‘stable’ factor (co-thromboplastin, SPCA, 
etc.). Our method opens the way for critical study 
of the components involved in thrombin forma- 
tion, and the sequence of their interaction. Our 
experimental procedure for the isolation of inter- 
mediates is based upon the well-known fact that 
thromboplastin settles readily in the centrifuge; 
secondly, upon the use of highly purified reagents, 
each meticulously freed of the other factors. We 
can show that a complex, capable of rapidly con- 
verting prothrombin into thrombin, is formed 
when calcium, thromboplastin, .‘stable’ factor and 
‘labile’ factor are mixed. This complex can be 
isolated, since it settles in the centrifuge as read- 
ily as thromboplastin itself. Incidentally, the 
sedimented complex was thus freed of contaminat- 
ing materials present in the supernatant fluid. 
Investigation showed, moreover, that thrombo- 
plastin would react with the ‘labile’ factor to 
form an incomplete complex. The sediment, re- 
covered after centrifugation, would not convert 
purified prothrombin into thrombin unless resus- 
pended and treated with calcium and ‘stable’ fac- 
tor. It was also shown that thromboplastin would 
react in a preliminary way with the ‘stable’ fac- 
tor to form a second type of incomplete complex. 
This reaction, however, requires ionic calcium. 
Again, this complex does not of itself convert pro- 
thrombin. It will do so only if resuspended and 
treated with ‘labile’ factor. 


1273. Quantitative relationship between 
growth of pituitary tumors secreting TSH 
and thyroid function. TSH bioassay in mice. 
J. Furtu, W. T. Burnett, Jr. anp E. L. Gaps- 
DEN. Biology Div., Oak Ridge Natl. Lab., Oak 
Ridge, Tenn. 

Increased total body and thyroidal retention of 

a tracer dose of I'*! following treatment of mice 

with TSH furnish simple methods for the bio- 

assay of one J-S unit or more of the hormone. Data 
will be presented on the relative concentration of 

TSH in dependent and autonomous pituitary tu- 

mors and on the effect of the absence of the thy- 

roid on TSH blood levels in tumor bearing hosts. 

Proliferation of grafted dependent pituitary tumor 

cells which secrete TSH is controlled by TH. This 

relationship was studied quantitatively by de- 
pressing or destroying the thyroid of mice with 
graded doses of I'*!, grafting the tumors on the 
mice and determining the retention of a near tracer 

dose of I'*!, Destruction of the thyroid with 200 

ue or more of I'*! provides the maximum stimulus 

to pituitary growth. Seventy-five ue produces a 

lasting depression of the thyroid, some follicles 

of which, although normal in appearance, are 
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incapable of undergoing a fully compensating 
hyperplasia. Tumor growth is retarded in mice 
pretreated with 75 ywe, and there is an inverse 
relationship between tumor growth and thyroid 
function in the individual animals. In most mice 
25 ue interferes little with thyroid function, re- 
sponsiveness to TSH, and it does not support 
growth of pituitary tumors. Radiothyroidectomy 
alone causes an increased total body retention 
(or diminished elimination) of I'*! during the first 
24 hours following injection. Pituitary tumor 
grafts secreting TSH enhance further total body 
retention of I/*!, Photomicrographs will be shown 
to illustrate the morphology of the thyroids and 
pituitary tumors in relation to their functional 
capacity. 


1274. Effect of heat, pH changes and oxidation 
on free tumor cells in the peritoneal exudate 
of the mouse. Horace GoLpIE, WARREN H. 
StaLtey,* HERBERT Ryan* AND Pau. F. Haun. 
Cancer Research Labs., Meharry Med. College, 
Nashville, Tenn. 

Increasing use of free tumor cell culture in the 
peritoneal exudate for virus research and for ex- 
perimental chemotherapy requested as prelimi- 
nary steps the study of the effect of nonspecific 
factors on the growth of these cells. We have 
found that Sarcoma 37 cells withdrawn with the 
peritoneal fluid (pH 6,7-6,9) and suspended in 
0.85% NaCl solution became nonviable within 1 
hour after addition of NaOH to pu 7.2 or of citric 
acid to pH 6.2. Intraperitoneal injection of 0.5 
cc NaOH solution of px 9.0 did not affect signifi- 
cantly the viability of tumor cells in the exudate, 
while 0.5 ce of citric acid solution at px 6.0 abol- 
ished the viability of all tumor cells within 30 
min. Thus, tumor cells in vivo were apparently 
buffered by peritoneal exudate against alkaline, 
but not against acid agents. After heating at 45° 
for 15 min, all tumor cell suspensions became non- 
viable. Addition of an oxidizing agent (hydrogen 
peroxide) rapidly destroyed viability of suspended 
tumor cells. Intraperitoneal injection of the same 
agent (0.5 cc of 25 or 50% of medicinal H.O2) 
reduced considerably the number and the propor- 
tion of tumor cells, but increased the amount of 
serous fluid in the exudate. On the contrary, a 
reducing agent, cystein, did not influence signif- 
icantly either in vitro or in vivo the proportion 
of tumor cells in the exudate or their viability. 


1275. Influence of antihemophilic factor 
(AHF) and serum accelerator on prothrom- 
bin utilization in canine blood. Joun B. 
GraHAM, Ropert D. LANGDELL,* FRANK C. 
Morrison, Jr.* anp K. M. Brinxuovs. Dept. 
of Pathology, Univ. of North Carolina, Chapel 
Hill. 

It has been shown previously that fresh hemo- 
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philic serum, like fresh normal serum, has q 
shorter one-stage clotting time than plasma (P roe, 
Soc. Exper. Biol. & Med., 74: 424, 1950). This 
hyperactivity has been interpreted to mean that 
serum accelerator (spca, convertin) is evolved 
in both plasmas during clotting. In a test system 
free of AHF, this hyperactivity could not be 
demonstrated; it developed, however, on addition 
of AHF, supplied by BaSO,-adsorbed normal 
plasma. These findings suggest that serum accel- 
erator activity is not manifest in the absence of 
AHF. Further studies were made with a partially 
purified accelerator preparation, free of AHF, 
Ac-globulin, prothrombin and thrombin. An ap- 
parent synergistic effect between serum accelera- 
tor and AHF was observed. The serum accelerator 
alone did not increase prothrombin consumption 
in hemophilic blood despite a marked shortening 
of the clotting time. In AHF-rich normal blood, 
the accelerator shortened the clotting time mark- 
edly and appeared to abolish the latent period. 
The effect of serum accelerator in decreasing the 
total time required for prothrombin utilization 
in clotting normal blood appears to be due largely 
to abolition of the latent period. The effect of 
AHF in shortening the time for prothrombin 
utilization appears due principally to its action 
in the ‘growth curve’ phase of thrombin produc- 
tion. Serum accelerator effect, if not controlled, 
influences the accuracy of AHF assays based on 
prothrombin utilization. 


1276. Reversal of the rickeitsiostatic action 
of streptomycin by x-rays. DONALD GREIFF,* 
Masauiro CuHicgA* AND HENRY PINKERTON. 
Depts. of Biology and Pathology, St. Louis Univ., 
St. Louis, Mo. 

We have recently shown that the multiplication 
of Rickettsiae Mooseri in fertile eggs is speeded up 
and quantitatively increased by a single dose of 
x-radiation given either 24 hr before or 48 hr after 
inoculation of rickettsiae. The rickettsiostatic ac- 
tivity of streptomycin was found to be neutralized 
by radiation. The infected eggs in the foregoing 
experiment were irradiated (500 r) and injected 
with streptomycin 48 hr following the inoculation 
of rickettsiae. In the present experiment, 300 
fertile eggs were inoculated with rickettsiae on 
the 5th day of incubation. Two days later (7th 
day of incubation) 125 eggs were irradiated with 
500 r of x-ray and separated into groups of 25 
eggs. One group of these eggs was injected with 
1 mg of streptomycin immediately after irr:dia- 
tion and a nonirradiated group, similarly injected, 
served as a control. On the 8th, 9th and 10th lays 
of incubation (24, 48 and 72 hr after irradiation), 
irradiated and nonirradiated groups were injected 
with 1 mg of streptomycin. The degree of infec- 
tion of the eggs was determined by estimating the 
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numbers of rickettsiae per oil immersion field in 
giemsa stained yolk sac smears. Good growth of 
rickettsiae was observed in the nonirradiated 
control group, the majority of the eggs showing 
1,000 to 5,000 organisms/oil immersion field. The 
growth of rickettsiae was almost completely in- 
hibited in the streptomycin-injected, nonirradi- 
ated eggs. The inhibition of the rickettsiostatic 
activity of streptomycin by x-rays was observed 
in the several groups. The relationship of these 
findings to the biological activity of x-rays will 
be discussed. (This study was supported by the 
U.S. Atomic Energy Commission grant, AT (11-1)- 
148.) 


1277. Role of kidney in the hyperlipemia of 
nephrotoxic renal disease in rats. DONALD 
B. HacKEL AND WALTER HEYMANN (introduced 
by Tuomas D. Kinney). Depts. of Pathology, 
Cleveland City Hosp. and Western Reserve Univ., 
and Dept. of Pediatrics, Western Reserve Univ., 
Cleveland, Ohio. 

Marked hyperlipemia develops promptly in rats 
given intravenous injections of rabbit antirat kid- 
ney serum (NTS). As part of a program to deter- 
mine the origin of this hyperlipemia, the role of 
the kidney was studied in the following-experi- 
ments. When bilateral nephrectomy was performed 
just before injecting NTS, the hyperlipemia was 
not greater after 48 hrs than in contro] nephrecto- 
mized rats injected with serum from untreated rab- 
bits. When bilateral nephrectomy was performed 
in rats with already established nephrotoxic 
renal disease, the high total lipid values were 
markedly decreased in all rats. In 8 additional 
rats the bilateral nephrectomy was performed in 
2 stages. After the first kidney was removed there 
was a drop in total lipid in all animals after 48 
hr. The second kidney was removed 3-5 wk later, 
resulting in further decrease in blood lipid values. 
Unilateral renal disease was successfully produced 
in 16 of 41 rats in which the left renal pedicle 
was clamped before and for 30 min after inject- 
ion of NTS. In 11 of 15 of these rats with unila- 
teral disease, the total lipid values were above the 
upper limit of the normal range, but were sig- 
nificantly lower than control rats given the same 
Serum without having one kidney protected. 
These experiments indicate that the presence of 
renal tissue is essential to the production and 
maintenance of hyperlipemia in nephrotoxic re- 
nal disease and that the presence of one normal 
kidney does not completely prevent the hyper- 
lipemia. 


1278. Thoracic lymphatic drainage of silver- 
coated radioactive gold colloids. P. F. HAHN 
AND E. L. Carotuers.* Meharry Med. College, 
Nashville, Tenn. 
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Administered intrabronchially, gold colloids are 
drained by the thoracic lymphatics so slowly that 
the radiation of this short lived isotope is dissi- 
pated by the time that adequate distribution has 
occurred. Silver colloids are drained rapidly but 
their production in the pile is inefficient and so 
their clinical therapeutic use is not feasible at the 
present time. If radioactive gold colloids are pre- 
pared with a silver coating administration by the 
above route results in prompt drainage and usually 
in satisfactory distribution. Massive irradiation 
of the lung parenchyma and the thoracic lymph 
nodes is readily attained. Although considerable 
necrosis of the treated lung lobe usually occurs it 
is well tolerated clinically by the dog and human. 
In some instances the lymph nodes of the thorax 
are found to have undergone complete hyaliniza- 
tion with obliteration of all lymphoid elements. 
Calculated values of equivalent beta roentgen 
dosage to the nodes have reached as high as 300,000 
roentgens. The use of such radioactive coated 
colloids as adjunct therapy to surgery in the treat- 
ment of bronchiogenic tumor will be discussed. 


1279. Differential incorporation of S*® methio- 
nine by tumor cells and normal tissue. 
M. L. Hatauer,* G. Z. WILLIAMS AND J. T. 
WiuuiaMs. Samis Grotto Cancer Research Labs, 
Dept. of Oncology, Med. College of Virginia, 
Richmond. 

HS1 free-cell tumor growing in mouse peritoneal 
fluid is compared with normal and regenerating 
liver in capacity to utilize S* methionine for pro- 
tein synthesis. The cancer cells incorporate more 
S* methionine per cell and the turnover rate is 
higher than by the normal or regenerating liver. 
Comparison is based on nuclear counts. S* methio- 
nine derivatives of proteins previously synthesized 
in normal body tissues are utilized by the free 
cell HS1 tumor but not by regenerating liver. 


1280. Sequence of histologic alterations in 
skin of dogs with changes in dietary fat. 
Aritp E. Hansen, JoHN G. SINCLAIR* AND 
Hixpa F. Wriese.* Depts. of Pediatrics and Anat- 
omy, Univ. of Texas Med. Branch, Galveston. 
Histologic alterations in the skin of dogs de- 

prived of dietary fat have been studied in greater 

detail than previously. reported. The first change 
appears to consist of an increased water content 
of the cells and matrix. There is remarkable uni- 
formity in the sequence of development of changes 
in the epidermis, dermis, hair follicles, sudorip- 
arous and sebaceous glands. Biopsies were taken 
at 4 wk intervals from two areas, chest and thigh, 
of eight litter mate puppies. Four animals were 
maintained on a diet low in fat (1% of calories) 
and four served as controls on 30% caloric fat. 
Within 4 wks on the low fat diet, there was a defi- 
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nite increase in the number of cell layers in the 
epidermis. This gradually increased to 8 to 10 
cells in thickness in about 6 mos. Coinciding with 
the increased thickness of the epidermis were the 
development of a thick sticky stratum disjunctum, 
marked granules and later cells in the stratum 
granulosum, spaces and processes in the stratum 
spinosum, increased mitosis, later pegging in the 
stratum basalis. There was also round cell infiltra- 
tion. Simultaneously, there was an increase in the 
number of fibroblasts, monocytes, and polymorphs 
in the dermis with an increase in the tissue spaces 
of the matrix. The hair shafts became shrunken 
and fragmented with loose keratin filling the fol- 
licles. The sebaceous glands first increased in size 
but later showed atrophic cells. In the sudorip- 
arous glands the ducts became short and the cells 
high with the development of a large lumen. In 
the litter mate animals receiving dietary fat, the 
histologic appearance of the skin remained con- 
stant in structure. After the addition of fat to the 
diet of deficient animals, the regression of ab- 
normalities followed the reverse order of sequence 
and the rate of recovery varied with the kind and 
amount of fat given. (Supported in part by the 
U. S. Dept. of Agriculture through a contract 
sponsored by the Bureau of Human Nutrition and 
Home Economics.) 


1281. Metabolic interrelations between mito- 
chondria, sarcosomes and myofibrils of skel- 
etal muscle. JoHN W. HARMAN AND URSULA 
OsBorRNE.* Dept. of Pathology, Univ. of Wiscon- 
sin Med. School, Madison. 

The separation of myofibrils, mitochondria and 
surcosomes of pigeon breast muscle into pure sus- 
pensions is accomplished by differential centrifu- 
gation. Integrated oxidative activity with Krebs 
cycle substrates is predominantly in the mito- 
chondria, slight in the sarcosomes and absent from 
the myofibrils. Admixture of sarcosomes with the 
mitochondria causes a considerable augmenta- 
tion in rate of oxidation. The interrelationship of 
these particles and the myofibrils is further stud- 
ied in whole homogenates, in which the oxidative 
activity, mitochondrial morphology and the struc- 
ture and contractility of the myofibrils are simul- 
taneously assessed. It is found that the main- 
tenance of myofibrillar structure and persistence 
of rythmical contractility are closely associated 
with preservation of mitochondrial form and oxi- 
dation. It is apparent that the interaction between 
the mitochondria and myofibrils depends on the 
process of oxidative phosphorylation. Both the 
mitochondria and myofibrils are protected by 
fluoride which suppresses ATPase activity and 
safeguards the phosphorylation. Dinitrophenol, 
which uncouples phosphorylation and oxidation, 
causes rapid degeneration of both mitochondria 
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and myofibrils without depressing the rate of oxi- 
dation. 


1282. Tissue toxicity of beta-propiolactone 
and its degradation products. F. W. Harr. 
MAN AND A. R. Keuiy* Dept. of Labs., Henry 
Ford Hosp., Detroit, Mich. 

With the present interest in 8-propiolactone as 
one of the more promising chemicals for the in- 
activation of viruses in the presence of blood and 
plasma, its tissue toxicity and that of its degrada- 
tion products as studied in the mouse, rabbit and 
dog are reviewed. 8-Propiolactone intravenously 
in the undegraded form produces marked general- 
ized congestive necrosis of the liver parenchyma 
and degeneration of the tubules of the kidney in 
the rabbit and dog. 8-Chlorpropionic acid in the 
mouse and dog produces a definite selective ac- 
tion on the lymphoid tissue. Hydracrylic acid 
shows no tissue toxicity in comparable doses. 
Blood and plasma treated with beta-propiolactone 
is injected only after degradation has occurred, 
hence only the degradation products have to be 
considered. These are in such relatively small 
amounts that little tissue reaction results as pre- 
viously reported. (Supported by A. E. C. grant.) 


1283. Correlation of bioassays of extractable 
insulin and numbers of beta cell granules 
in pancreases obtained at autopsy from 
.diabetic and nondiabetic man. W. STANLEY 
HARTROFT AND GERALD A. WRENSHALL. Banting 
and Best Dept. of Med. Research, Univ. of Toronto, 
Toronto, Canada. 

The amount of extractable insulin of pancreases 
from 62 diabetic and 83 nondiabetic adult patients 
coming to autopsy has been determined by mouse- 
convulsion assay, and beta cell granules in sec- 
tions have been estimated semiquantitatively. 
Using Gomori’s hematoxylin and Bowie’s granule 
stains combined with phase microscopy, a positive, 
but not highly significant, correlation between 
granulation and extractable insulin per gram of 
pancreas was previously reported for a portion of 
this series (G. A. WRENSHALL et al. Diabetes. | : 87, 
1952; W.S. Harrrort. Proc. Am. Diabetes Assoc. 
10: 46, 1950). Since then, the series has been 
extended and beta cell granules in all pancreases 
have been estimated in sections stained by Wil- 
son’s modification of Gomori’s aldehyde-fuchsin 
technique (Anat. Rec. 112: 166, 1952). Granules 
are differentiated so clearly by the latter method 
that they are adequately visualized with the «on- 
ventional light microscope and estimates of ‘heir 
numbers in these sections correlated with the 
amount of extractable insulin to a much higher 
degree than that previously reported. Post-mor- 
tem changes in the series did not interfere appre- 
ciably with the granule-estimates, and Gomori’s 
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aldehyde-fuchsin technique as modified by Wilson, 
gave rapid and reproducible results. This method 
of esiimating beta cell granules should prove use- 
ful in routine laboratories for providing an indi- 
eation of the amount of extractable insulin in pan- 
creases. (Supported in part by grants from the 
Nat!. Research Council of Canada and the Banting 
Research Fndn.) 


1281. Pathologic changes in eight human 
renal homotransplants. CLINTON V. Z. Hawn, 
Davin M. Hume,* Jon P. MerrRILL,* AND 
BreNJAMIN F. Miter. Depts. of Pathology, Med- 
icine and Surgery, Peter Bent Brigham Hosp. 
and Harvard Med. School, Boston, Mass. 

The fate of transplanted homologous kidneys 
in eight human cases of severe renal disease is de- 
scribed. The reaction to the transplants in our 
human cases has varied from individual to indi- 
vidual. Unusual degenerative changes in the epi- 
thelium of the convoluted tubules have been 
noted in most of the kidneys irrespective of the 
length of survival. Vascular thrombosis of the 
small renal vessels with subsequent infarction 
and infection has been a feature in common. Un- 
like the situation found in experimental animals 
the main renal vessels seldom exhibited throm- 
bosis. Pathologic observations on the most suc- 
cessful of the homotransplants will be presented 
in detail. Also, we have observed the appearance 
of glomerulonephritis in a transplanted kidney 
obtained from a donor without renal disease. 
The transplant was made into a patient afflic- 
ted with generalized polyarteritis accompanied 
by anuria and uremia. The fate of this trans- 
planted kidney may represent an unusual re- 
sponse in a recipient already suffering from an ac- 
tive, generalized vascular disease of the allergic 
type. 


1285. Effect of cortisone on healing of experi- 
mentally produced myocardial infarction 
in dogs. NorMAN G. HeppER, Raymonp D. 
PruirT AND JESSE E. Epwarps. Mayo Fndn., 
Univ. of Minnesota, and Mayo Clinic, Rochester. 
The purpose of this investigation was to study 

in dogs the effect of cortisone upon the healing of 

myocardial infarcts experimentally produced by 
ligation of the anterior descending coronary 
artery. Thirty-six dogs were divided into 3 equal 
groups: a group receiving injections of a control 
solution, a group receiving 2.5 mg of cortisone and 
a group receiving 10 mg of cortisone intramus- 
cularly/kg of body weight daily. The injections 
were started 48 hours prior to establishment of 
the infaret. At 2, 4, 6, 12, 21 and 60 days after oper- 
ation 2 dogs from each group were killed and the 
infarcts studied grossly and microscopically. No 
difference was noted between the infarcts in the 
2-div-old group. In the 4-day-old group, resorp- 
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tion of necrotic muscle was somewhat more ad- 
vanced in the control animals as compared to the 
cortisone-treated animals. There was no differ- 
ence between those receiving the larger and those 
receiving the smaller dose. The same variation was 
noted in the 6-day-old group save that in addi- 
tion the collagen formation was noticeably less 
in those dogs receiving the larger dose of cortisone. 
In the 12-day-old infarcts, the zone of removal of 
necrotic muscle and hence the zone of scar forma- 
tion, was somewhat smaller in the animals receiv- 
ing 10 mg/kg than in the controls and those re- 
ceiving 2.5 mg of cortisone/kg daily. The collagen 
which was formed, however, was equally dense in 
all groups. In the 2l-day-old infarcts a similar 
but quite minor difference was observed while in 
the 60-day-old group no difference in healing was 
noted among the dogs receiving the different forms 
of treatment. 


1286. Fat metabolism and role of liver in the 
hyperlipemia of nephrotoxic renal disease 
in rats. WALTER HEYMANN, DONALD B. HackEL 
AND L. W. Matruews (introduced by Tuomas 
D. Kinney). Dept. of Pediatrics, Western Reserve 
Univ., and Depts. of Pathology, Cleveland City 
Hesp. and Western Reserve Univ., Cleveland, 
Ohio. 

Nephrotoxic renal disease was induced in rats 
by the intravenous injection of antikidney serum 
(NTS) from rabbits. A C-14 labeled emulsion of 
trilaurin was given by intravenous injection to 16 
of these and to 15 control rats. Its utilization was 
determined by the amount of C-14 in the expired 
CO,. There was no correlation between trilaurin 
utilization and the degree of hyperlipemia in the 
nephrotic animals. The clearance of trilaurin and 
of a cocoanut oil emulsion from the bloodstream 
was identical in hyperlipemic and normal rats. 
The common bile duct was ligated in 13 control 
and 12 rats that subsequently were injected with 
NTS. A milder renal disease resulted in the 
jaundiced group as judged by proteinuria, hy- 
poproteinemia, and hyperlipemia. When the com- 
mon bile duct was ligated after renal disease had 
been established no change occurred in these 
values. Subtotal hepatectomy performed in 16 
rats prior to the injection of NTS resulted in a 
statistically significant diminution of hyper- 
lipemia as compared with 13 rats injected with 
NTS but not hepatectomized. Hepatectomy alone 
and hepatectomy followed by intravenous injec- 
tion of normal rabbit serum did not change the 
lipid values in 14 control rats. Subtotal hepatec- 
tomy in 13 rats with well established renal disease 
was temporarily followed by considerable decrease 
of the hyperlipemia in all instances. 


1287. Effect of cortisone on high incidence of 
experimental bacterial endocarditis in alti- 
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tude rats and on response to penicillin 

therapy. BENJAMIN HIGHMAN AND Pau D. 

ALTLAND. Natl. Insts. of Health, Bethesda, Md. 

Following 28 daily 4-hr exposures to 25,000 ft 
simulated altitude, 6 groups totaling 164 rats re- 
ceived intravenously 0.5 ce of a 6-hr broth culture 
of Streptococcus faecalis. Beginning 3 days later, 
3 groups received 200 mg/kg sodium penicillin G 
intramuscularly 4 times and 20 mg/kg ‘Benemid’ 
(Sharp and Dohme) twice daily. Two groups, one 
untreated and one getting penicillin, received no 
cortisone (cortone acetate, Merck), 2 received 5 
mg cortisone twice daily beginning 48 hr before, 
and 2 beginning 72 hr after bacterial inoculation. 
In untreated (no penicillin) rats killed 3 to 6 days 
after inoculation, severe endocarditis with nu- 
merous bacteria occurred in 18 of 28 (64%) given 
cortisone early, but in only 13 of 34 (88%) not 
given cortisone; severe renal lesions occurred in 
78% and 44%, respectively (statistically signifi- 
cant). No significant differences occurred when 
cortisone administration was delayed. In rats 
(15 to 33 per group) treated with penicillin 24 
to 72 hr and in untreated controls, respectively, 
the percentages showing severe endocarditis were 
23 and 37 in the no-cortisone groups, 12 and 42 
in the delayed-cortisone, and 33 and 61 in the 
early-cortisone groups; the respective percent- 
ages showing severe renal lesions were 55 and 57, 
53 and 61, and 73 and 88. Summarizing, cortisone 
given altitude rats before inoculating bacteria 
significantly increased the incidence of severe 
cardiac and renal lesions, but apparently did not 
alter significantly the effectiveness of penicillin 
therapy. 


1288. Influence of hypoxia and polycythemia 
on susceptibility of rats to experimental 
bacterial endocarditis. BENJAMIN HIGHMAN 
AND Paut D. AttTuanp. Natl. Insts. of Health, 
Bethesda, Md. 

A series of 109 young male rats was divided into 

5 groups. One control group was maintained at 

ground level (average hematocrit 51), and another 

(altitude control) received 33 successive daily 

4-hr exposures to 25,000 ft simulated altitude 

(hematocrit 73). A third group received cobaltous 

chloride, 1 gm/kg diet, for 47 days to produce 

polycythemia (hematocrit 64) without general 
hypoxia, while a fourth group exposed to altitude 
was bled repeatedly to produce hypoxia without 

polycythemia (average hematocrit under 55). A 

fifth altitude group had 2 massive bleedings sev- 

eral days before injecting bacteria to reduce the 
polycythemia to near normal. On 2 successive 

days, all rats received intravenously 0.5 ce of a 

6-hr broth culture of Streptococcus mitis, JH-26. 

Survivors were killed 4 days later. Microscopic 

studies revealed endocarditis in 22% of ground- 
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level controls, in 67% of altitude controls, in 30% 
of those fed cobalt, in 28% of those bled repeat- 
edly, and in 38% of those bled twice. In another 
similar experiment with 60 rats and 4 bacterial 
injections, endocarditis was found in 84% of al- 
titude rats (hematocrit 61 after 12 successive daily 
22-hr exposures to 18,000 feet), in 40% of rats fed 
cobalt (hematocrit 64), and in 42% of ground level 
controls (hematocrit 49). These findings indicate 
that both polycythemia and hypoxia must be pres- 
ent to explain the increased susceptibility of al- 
titude rats to endocarditis. 


1289. Dietary hepatic necrosis: absence of 
cirrhosis following recurrent episodes. F. W. 
HOFFBAUER AND BERNADINE WITTENBURG.* 
Dept. of Medicine, Univ. Hosp., Minneapolis, 
Minn. 

Rats maintained on certain yeast diets succumb 
to a massive hemorrhagic necrosis of the liver. 
In the present study (70 male rats; initial weight 
50 gm; survival 28-70 days) , 30% died in the initial 
attack. A characteristic scarring of the liver af- 
forded evidence that 70% had survived one or 
more episodes before developing the final fatal 
attack. In 25%, the scarring was so marked as to 
suggest, on gross inspection, the presence of a 
nodular hyperplasia characteristic of postnecrotic 
cirrhosis. Microscopic analysis failed to substan- 
tiate the diagnosis of cirrhosis for neither fibrosis 
nor regenerative nodules (concentric hyperplasia) 
were present. Since the natural course of the dis- 
ease led only to postnecrotic scarring, attempts 
were made to promote the development of cir- 
rhosis by permitting longer survival after an ini- 
tial attack of necrosis. Bilirubinuria often ac- 
companies dietary hepatic necrosis. Daily urine 
tests for bile were performed in a series of rats. 
When a positive test was obtained (after 30-46 
days) protective substances were added to the 
diet. Tocopherol so added afforded complete sub- 
sequent protection (13 rats). When sacrificed at 
163 days, 12 animals revealed healed hepatic 
scars. Cystine similarly administered to another 
group was less protective; 7 of 12 rats continued 
to have episodes of dietary necrosis and 4 died 
before the end of 163 days. Aureomycin, admin- 
istered to 19 rats after bilirubinuria developed, 
prolonged life but did not prevent eventual fatal 
necrosis. The average survival after the initial 
attack was 30 days, while that for 21 control ani- 
mals was 7 days. In the animals that received these 
partially or wholly protective substances the only 
pathologic lesions encountered at autopsy were 
postnecrotic scarring or massive necrosis or | oth. 
Cirrhosis was not present. (Sponsored in part by 
the Commission on Liver Disease, A. F. E. B.) 


1290. Effect of somatotropin on embryonal 
bone growth. Kuanc-me1 Hsten,* TUNG-YUE 
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Wane* aND Herman T. BLUMENTHAL. Div. 

of Endocrine Research, Labs. of the Jewish Hosp. 

of St. Louis, and the Dept. of Pathology, St. Louis 

Univ., Mo. 

This report is a continuation of a series of in- 
vestigations dealing with the effects of hormones 
on the developing chick embryo, and the mech- 
anisms by which these substances may enhance 
or diminish growth processes. The present group 
of experiments concern the effects of growth hor- 
mone (Somatotropin-Armour). A previous report 
has demonstrated a diabetogenic and general 
growth promoting effect similar to that observed 
in human fetal gigantism. Female embryos ap- 
pear to be more sensitive to this hormonal stimu- 
lus than males. The present experiments deal with 
the effects of somatotropin on bone growth. The 
data include determinations of total nitrogen, 
calcium and phosphorus of the tibias of embryos, 
along with measurements of bone length, thick- 
ness of the growth zone, average cell volume and 
rate of mitotic activity of cells of this zone as 
well as of the periosteum. Experimental animals 
received 5, 10, 20 or 40 wg of hormone on the 13th, 
15th and 17th incubation days. Controls were di- 
vided into a noninjected group and a group re- 
ceiving saline adjusted to the same pu as the 
growth hormone preparation. Determinations 
were carried out on the 14th, 16th and 18th incu- 
bation days and as soon after hatching as possible. 
Growth hormone produces a marked increase in 
mitotic activity of both the growth zones and 
periosteum, followed by an increase in the aver- 
age cell volume of the growth zone, resulting in a 
thickening of the latter area. Along with these 
changes there is an increase in total nitrogen con- 
tent of bone, but no appreciable change in cal- 
cium or phosphorus content. As in previous ex- 
periments females give a more marked response 
than males. These results indicate an enhance- 
ment of protein synthesis in embryonal bone by 
growth hormone which is strongly supported by 
investigations in progress indicating also an in- 
crease in nucleic acids following the administra- 
tion of somatotropin. 


1291. Granules in lymphocytes (splenocytes) 
in virus infections. RAPHAEL Isaacs. Michael 
Reese Hosp., Chicago, Ill. 

In individuals who had routine blood studies 
at intervals, red staining cytoplasmic granules 
(Wright’s Stain) appeared in some blood stream 
lvmphoeytes during an attack of infectious mono- 
nucleosis. These cells, not the ‘infectious mono- 
nucleosis cell’ have the lymphoid structure, but 
the nucleus is oval or kidney shaped instead of 
round, and there is relatively more cytoplasm 
than in the lymph gland lymphocytes. They are 
usually indiscriminantly classified as lymphocytes. 
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During the acute stage, the granules stain blue, 
but during convalescence they stain red. The 
granules vary slightly in size in different diseases. 
The granules are characterized in the texts as 
‘azure’ granules. Similar granules were noted in 
the blood cells in acute poliomyelitis, herpes and 
in the blood of individuals whose symptomatology 
did not permit a definite diagnosis. In other pa- 
tients there was no evidence of any granules of 
this type, suggesting their association with a 
specific condition. In poliomyelitis contacts in 
whom no granules appeared, no clinical symptoms 
of the disease appeared in the group studied. It 
is tentatively considered at present that these 
represent viruses. 


1292. Cyclic changes in human platelet mor- 
phology. A. R. Keiiy,* R. M. Strurrock* anp 
L. B. Gorski* (introduced by F. W. Hartman). 
Dept. of Labs., Henry Ford Hosp., Detroit, Mich. 
Utilizing an RCA electron microscope, a platelet 

enumeration and classification method was de- 

veloped, thus facilitating studies of platelet mor- 
phology. This method is an extension of studies 

reported previously (Federation Proc. 2: 419, 1952) 

with respect to the platelet effects of beta-pro- 

piolactone. Daily morphological changes were in- 
vestigated in normal women over a 6 mo period 
by classifying platelets according to 12 criteria 
based on size, density, filamentousness, cell mar- 
gins and clumping. Simultaneous counts with the 
optical microscope were also made. Data were ex- 
pressed both as the percentage of occurrence of 
the criteria with relation to the total count and as 
absolute numbers of platelets per cu mm of blood. 

Cyclic changes in numbers were demonstrated. 

Peak counts were observed on the 11-14th day 

after onset of the menses, depending upon time 

of ovulation. Platelets then gradually decreased 
until menstruation, after which another elevation 
occurred. Three cyclic phenomena proved to be 
involved: a) young platelets reproduced this cyclic 
rise from days 1-11, when a marked depression ap- 
peared. On day 14 the count again established its 
peak, then fell gradually; b) platelets in mid-life 
span exhibited a comparable cycle inverted with 
a marked rise at time of ovulation; c) aging plate- 
lets showed a slight gradual rise throughout the 
entire period preceding the menses. Menstruation, 
therefore, was immediately preceded by a decrease 
in immature forms and an accumulation of the 
aging. Ovulation was accompanied by an abrupt 
decrease in young cells and an immediate rise in 
mature forms. (Supported by an A. E. C. grant.) 


1293. Cytological distribution in skeletal mus- 
cle of enzymes acting on phosphorylated 
nucleotides. AMARA KITIYAKARA* AND JOHN 
W. Harman. Dept. of Pathology, Univ. of Wis- 
consin Med. School, Madison. 
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Pigeon breast skeletal muscle is partitioned into 
separate myofibrillar, mitochondrial, sarcosomal 
and supernatant fractions by differential centrif- 
ugation of Waring blendor homogenates in 0.25 
m Sucrose. Calcium activated ATPase and adeny- 
lic acid deaminase are located in the myofibrillar 
fraction, with Qp(N) of 11,000 and Qnu,;(N) of 
11,800, respectively. On the other hand magnesium 
activated ATPase and myokinase are found in the 
mitochondria where the former has a Qp(N) of 
21,000. Creatine transphosphorylase is distributed 
in the sarcoplasm and found predominantly in 
the supernatant fluid free of particles. The sar- 
cosomes (distinct from the mitochondria) have 
not been associated as yet with any specific en- 
zyme. Attempts to wash out the magnesium ac- 
tivated ATPase by various concentrations of KC] 
solution causes drastic swelling and degeneration 
of the mitochondria but the bulk of the enzyme 
remains attached to the mitochondrial frame. 
Mitochondria are freely permeable to both potas- 
sium and sodium ions which inhibit this enzyme. 
At a level of 3 X 107! m K* the activity is sup- 
pressed by 60%. Evidence is provided that mito- 
chondria are freely permeable to ATP. 


1291. Effect of feeding oxidizing salts and so- 
dium phosphate on the production of hemo- 
globinuric nephrosis. JosErH J. Lauicu. Dept. 
of Pathology, Un:v. of Wisconsin Med. School, 
Madison. 

In two previous studies it was shown that methe- 
moglobin facilitates the precipitation of pigment 
casts in the kidneys of rabbits with aciduria much 
more than oxyhemoglobin. In view of the marked 
influence of parenterally administered oxidizing 
salts on the localization of pigment casts in the 
renal tubules, we wished to establish whether such 
salts were equally effective after feeding. Sixteen 
rabbits were fed ground oats containing 2% 
Brewer’s yeast, 1% NaH2PO,:H:0, 0.38% o-amino- 
phenol, 0.25% CaCl. and KCl and 0.02% niacin 
for at least 2 weeks before the injection of 1 gm/kg 
of oxyhemoglobin. Potassium ferricyanide was 
substituted for o-aminophenol in three rabbits. 
Five other animals were given the same diet ex- 
cept that o-aminophenol was omitted and the 
NaH2PO,-H2O was increased to 1.5%. Animals 
fed oxidizing salts did not develop methemoglo- 
binemia prior to, during or following the injec- 
tion of oxyhemoglobin. Rabbits which received 
sodium phosphate alone did not retain any pig- 
ment casts. Pigment casts were observed in the 
renal tubules in 17 of 19 rabbits fed oxidizing salts 
and sodium phosphate. Of five animals which died 
after hemoglobin injection, only one died in 
uremia while the others succumbed for other rea- 
sons. Oxidizing salts are much less effective after 
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feeding than parenteral injection in promoting 
pigment cast formation. (PHS grant RG-2084C1.) 


1295. Protein turnover and enzyme formation, 
Norman D. LEE anv Ropert H. WIL tiams. 
Dept. of Medicine, Univ. of Washington Med. 
School, Seattle. 

The tryptophane peroxidase activity of rat 
liver is increased 10-fold within 3-5 hours of the 
intraperitoneal administration of 1 mm of L-tryp- 
tophane. The effect of this process on the nitrogen 
distribution and succinoxidase activity of rat 
liver was investigated. In addition, a kinetic study 
of the relation between tryptophane peroxidase 
formation and the protein turnover of the liver 
cytostructural elements was carried out using 
S*-labeled pL-cystine. The following is a summary 
of findings: 

When | mo of L-tryptophane is intraperitoneally 
administered to the adult male albino rat, there 
is a rapid increase in the liver tryptophane per- 
oxidase activity that is accompanied by an ap- 
parently nonspecific destruction of mitochondria 
and a loss in total succinoxidase activity. Con- 
comitantly, there are reciprocal changes in the 
protein turnover rates of the mitochondria and of 
the microsomes and soluble protein. 


1296. Serological activities of serum fractions 
in animal neoplasia. S. W. Lippincort, C. T. 
O. Fone,* H. THornton* anp L. D. ELier- 
BROOK* Dept. of Pathology, Univ. of Washington 
School of Medicine, Seattle, and Cancer Control 
Div., Natl. Cancer Inst., Bethesda, Md. 

It has been reported previously by us that the 
sera from most rabbits bearing the Brown-Pearce 
carcinoma gave positive reactions when tested by 
a quantitative complement fixation technique, 
using saline extracts of the neoplasm as antigens 
(J. Nat. Cancer Inst. 11: 97, 1950; ibid. 12: 937, 
1952). In order to determine the types of serum 
proteins with which this complement-fixing ac- 
tivity was associated, pools of sera from normal 
rabbits and from animals carrying the neoplasm 
were fractionated by the method of Nicho! and 
Deutsch (J. A. C. 8. 70: 80, 1948). Saline solutions 
of the resulting fractions, diluted so as to be com- 
parable with serial dilutions (1:10 to 1:320) oi the 
original serum, were tested by the quantits'ive 
technique that had been developed for tes‘ing 
whole serum. The purified (93%, by electropho: ctic 
analysis) albumin preparations obtained fron: re- 
active sera were essentially inactive, but the {:ac- 
tion designated as ‘precipitate B’ (50% a, 20'% 8 
and 30% 7: globulin) and the fraction ‘precipi ate 
C’ (90% v2 globulin) each contained about one- 
half the activity of the original serum. The gloiu- 
lin solution obtained when these 2 fractions were 
combined was fully as active as the original ser. 
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This activity, when expressed in terms of protein 
concentration, represented a 6-fold concentration 
of the whole serum. 


1297. Skeletal roentgenographic, histopatho- 
logical and autoradiographic findings in 
humans twenty years after the administra- 
tion of radium chloride. W. B. LOONEY 
(introduced by Howarp T. KarsNER). Argonne 
Natl. Lab. 

Roentgenographically there were small well 
differentiated areas of decreased density observed 
in compact bone. Areas of increased and decreased 
density occurred in trabecular bone giving a 
‘mottled’ appearance. 

The changes seen roentgenographically in com- 
pact bone resulted from bone destruction and 
replacement with fibrous connective tissue. In tra- 
becular bone, there were some areas of destruc- 
tion while in others there was hypertrophy and 
deposition of atypical osseus tissue. Acellular 
fibrous tissue was present throughout the tra- 
becular spaces. In general there was a prominent 
absence of bone cells with minimal evidence of 
regeneration. 

A comprehensive picture of the precise manner 
of radium deposition throughout the skeleton has 
been obtained autoradiography. It was deposited 
in an irregular manner in small highly concen- 
trated areas. Only about 10 to 15% of the Haver- 
sian Systems had concentrations of radium. The 
areas of concentration in trabecular bone were 
usually five to fifteen microns, however, there was 
a wide variation in the size and shape of these 
areas. It is evident that some relation exists be- 
tween radium deposition and histopathological 
change, however histopathological changes were 
found in the absence of radium. This interrela- 
tion is complex. It is probably the end result of 
many intermediate factors such as trauma blood 
supply, ete. so that when the reparative processes 
can no longer be maintained at a rate equal to the 
destructive processes permanent changes occur. 
(Investigation was undertaken as an Atomic En- 
ergy Commission Post Doctoral Research Fellow.) 


1298. Pathogenesis and pathology of pul- 
monary infections following the intraperi- 
toneal inoculation of influenza virus A in 
mice. CLayton G. Loosii, Byron S. BERLIN,* 
DorotHy HamMRE* AND MERLE H. RITTER.* 
Preventive Medicine Section, Dept. of Medicine, 
('niv. of Chicago, Chicago, Ill. 

A study was made of the virus content in the 
peritoneal washings, blood and lung when ani- 
mals were killed immediately, and at increasing 
intervals of time after the i.p. inoculation of 0.1 
mi of 10-1 dilution of lung-virus suspension which 
was previously shown by Rickard and Francis to 
produce extensive pulmonary consolidation. 
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Briefly the results are as follows: After 6 hours 
only small amounts of virus can be detected in 
the peritoneal washings. In the blood small 
amounts were detected at 1, 12 and 24 hr. The 
lungs show small amounts of virus immediately 
after i.p. inoculation and less at 6 hr. At 12 hr it is 
present in moderate amounts, increasing in quan- 
tity to the 2nd day when the lung-virus suspension 
kills mice in dilutions of 1077 when given i.n. This 
high titer persists through 4 days then rapidly 
falls, rarely being detected the 7th day after inocu- 
lation. Although the pulmonary lesion appears 
grossly to be the same as that produced by i.n. 
inoculation, the microscopic appearance is entirely 
different. The first reaction is in the peripheral 
portion of the lung involving the pleura, alveolar 
walls and small blood vessels. The bronchial lin- 
ing cells appear to be secondarily involved from 
aspiration of exudate from the alveoli. The healed 
lesion shows little involvement of bronchi but, 
on the other hand, marked scarring and retraction 
of the pleura are present. The demonstration of 
increasing amounts of virus in the lungs at the 
time of the lesions are developing indicates that 
they are due to the growth of virus in the lungs. 


1299. Further steps in fractionation of embry- 
onic growth-promoting factors for fibro- 
blasts. HELEN MaGaANINiI,* ALBERT W. 
ScHWEITZER* AND GEORGE M. Hass. Rush Lab. 
of Pathology, Presbyterian Hosp., Chicago, Ill. 
The extraction of chick embryos with Tyrode’s 

solution removes substances which stimulate the 
growth of chick lung fibroblasts in vitro. Initially 
these active substances are insoluble in distilled 
water and nondialyzable. They are inactivated by 
heating at 90°C. for 15 min. After treatment of 
the dialyzed water-insoluble material with ace- 
tone, the principal part of the active material be- 
comes soluble in distilled water. During prolonged 
dialysis of this fraction, activity gradually disap- 
pears. Coincidentally, there is disappearance of 
material with maximum absorption in the ultra- 
violet near 260 mu. At successive periods during 
prolonged dialysis, water-soluble compounds were 
recovered as barium salts. These compounds al- 
ways contained protein in some form, as indicated 
by quantitative micro-determinations with the 
Folin Reagent and by nitrogen values. The prep- 
arations, however, were never active even when 
highly concentrated unless they contained mate- 
rials which absorbed strongly at 260 my and con- 
tained phosphorus. Nor did the presence cf these 
latter materials alone in the absence of protein 
promote the growth of fibroblasts. 


1300. Temporary defect of coagulation pro- 
duced by zymin (dried yeast). FRANK D. 
MANN AND MARGARET Hurn.* Section of Clin- 
ical Pathology, Mayo Clinic, Rochester, Minn. 
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Brief treatment of plasma with zymin (acetone- 
dehydrated yeast) results in great prolongation of 
the prothrombin time. Plasma is stirred with the 
zymin (about 100 to 150 mg/mm) for 10 minutes, 
after which zymin is removed by centrifugation. 
The effect appears gradually, reaching a maxi- 
mum about 1 to 4 hours after removal of the zymin. 
Then the prothrombin time shortens over a some- 
what longer period, sometimes returning entirely 
to normal. During this marked zymin effect, as 
detected by the one-stage test, the conversion of 
prothrombin to thrombin in the two-stage system 
is greatly slowed but the yield of thrombin remains 
normal; labile factor is little affected and co- 
thromboplastin is moderately reduced. Prothrom- 
bin times of mixtures of dicumarol plasma and 
zymin plasma are not normal but are materially 
shorter than the value for either plasma alone. 
Prothrombin times of mixtures of zymin plasma 
and normal plasma show no evidence of an in- 
hibitory effect. While this strange phenomenon 
is not yet entirely elucidated, a relationship is 
suggested between it and the following two enig- 
mas of coagulation:a) abnormally short prothrom- 
bin times of specimens of plasma 1 to several days 
old (using methods that compensate for any de- 
ficiency of labile factor) and 6) hemorrhagic di- 
athesis in which the prothrombin time is pro- 
longed and the coagulation defect resembles 
neither that of aged plasma nor that of dicumarol 
plasma. 


1301. Distribution and pathology following 
intracerebral and intraventricular radio 
gold. C. C. McCuure, Jr.,* E. L. CarorHEers* 
AND P. F. Haun. Cancer Research Labs., Meharry 
Med. College, Nashville, Tenn. 

Radioactive gold colloids of high specific ac- 
tivity as well as silver-coated gold colloids were 
administered to 2 groups of 20 dogs each. A burr 
hole was made in the skull of the nembutalized 
animal and a 20-gauge needle inserted to the de- 
sired distance. In one half of the animals the col- 
loid was injected in one site into the brain sub- 
stance. In the other group the colloid was injected 
directly into the ventricle. A total volume of sol 
of about 0.5 ml was used in each instance. After 
5 days the dogs were killed and the brains fixed 
in 10% formalin for 5 days. Gross transverse sec- 
tion were cut of about 0.5 ecm thickness, divided 
into right and left sides and the radioactivity per 
gm of fresh tissue determined. When injected into 
the brain substance the colloid remained localized 
within a sphere of 1-1.5 cm in diameter. Radio- 
activity of other parts of the same and contra- 
lateral side was negligible in each instance. This 
approach would suggest use in treatment of non- 
operable discrete tumors or in infiltration of non- 
removable tissue at time of excision of tumor 
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masses. Intraventricular injection resulted in a 
parallel distribution in the right and left sides, 
there being some variations in longitudinal distri- 
bution the significance of which is unknown at. the 
present writing. Such an approach would be sug- 
gested in certain cases of hydrocephalus. However 
given by this route most of the material tended to 
concentrate in the choroid plexus. The half-path of 
the beta particles from gold being less than 0.5 mm 
in tissue the possible advantages of directing large 
quantities of radiation to selected parts of the 
brain are apparent. 


1302. Alterations in the ground substance in 
experimental necrotizing arteritis. Henry 
C. McGiuu, Jr.* anp Russett L. Howman. 
Dept. of Pathology, Louisiana State Univ., New 
Orleans. 

Arterial lesions that closely resemble those of 
rheumatic arteritis and polyarteritis nodosa have 
been produced consistently in dogs by feeding a 
high fat diet for 8 weeks or longer and then induc- 
ing rena! insufficiency. These lesions have most 
regularly involved the endocardium of the left 
auricle, and this tissue was studied in experimental 
and control dogs with the Hale (Rhinehart modifi- 
cation), toluidine blue, and PAS stains. The necro- 
tizing endocardial lesions in 11 dogs were invari- 
ably associated with conspicuous deposits of acid 
mucopolysaccharide (APS). Sections of the same 
tissue in 24 normal dogs showed small focal de- 
posits of APS in only 6. Of 4 dogs subjected only 
to the high fat diet, none showed any such mate- 
rial. In 7 dogs subjected only to renal insufficiency 
(uranium nitrate or bilateral nephrectomy), the 
occurrence of APS in the auricular endocardium 
appeared to roughly correspond to the duration 
and severity of the renal injury, a total of 4 of the 
7 being positive. These results are interpreted as 
indicating that a) renal insufficiency alters in some 
way the ground substance of the auricular endo- 
cardium and b) prefeeding a high fat diet adds an 
additional factor that converts these alterations 
in ground substance into necrotizing lesions. 


1303. Respiratory tract absorption of crystal- 
line By in man demonstrated by urinary 
bioassay and hematopoietic studies. R. W. 
Monro (introduced by J. W. Resuck). iv. 
of Hematology, Henry Ford Hosp., Detroit, Mich. 
After oral administration of Biz at dosages as 

high as 10,000 mcgm, Biz growth activity in the 

urine has been shown to be less than 0.05 milli- 

micrograms/ml. Upon inhalation of 200 mcgm: of 

Bi: in saline, Biz activity in the urine reached the 

level of 0.26 millimicrograms/ml and following 

inhalation of approximately 500 mcgm of Bu 
in lactose powder, Biz activity in the urine rose 
to 0.134 millimicrograms/ml. Direct pulmonsry 
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instillation of 100 ug of crystalline vitamin By by 
means of the bronchoscope, resulted in a urinary 
excretion (9.76 millimicrograms/ml) pattern equiv- 
alent to the intramuscular injection of 60-80 
mcegm of By. Inhalation therapy with crystalline 
B,. in physiological saline and lactose dust has re- 
sulied in adequate clinical and hematological re- 
sponse in five patients with pernicious anemia in 
relapse. A sixth patient demonstrated maximal 
response to a single intranasal application of nose 
drops of 100 wgm crystalline Bis in 1 ml of saline. 
Twenty-five pernicious anemia patients in remis- 
sion have been satisfactorily maintained by inha- 
lation treatment for periods up to 1 year. 


1304. Separation of bile acids by column parti- 
tion chromatography. E. H. Mossacu, C. 
ZOMZELY AND F. E. Kenpbatu (introduced by 
M. Bevans). Columbia Univ. Research Service, 
Goldwater Memorial Hosp., Welfare Island, New 
York City. 

Satisfactory separations of bile acids were 
achieved by column partition chromatography, 
using aqueous acetic acid on Celite 545 as the 
stationary phase, and isopropyl ether as the mo- 
bile phase. The polarity of the mobile phase was 
decreased by the addition of n-heptane: Mix- 
tures of lithocholic, desoxycholic, a-hyodesoxy- 
cholic and cholic acids could be separated by one 
passage through a 0.8 cm? x 45 em column. The 
positions of fatty acids and other bile acids on the 
chromatogram have also been determined. The 
bile acids were detected in the column effluent by 
titration or by spectrophotometric methods. This 
procedure has been used to detect and determine 
bile acids in the bile of various experimental ani- 
mals. 


1305. Hypertension in bilaterally nephrec- 
tomized dogs in the absence of exogenous 
sodium excess and without ECF expansion. 
If}. E. Murrweap, M. E. Foceiman,* F. Jones* 
AND P. Granam.* Southwestern Med. School, 
Dallas, Texas. 

Hypertension, which develops in bilaterally 
nephrectomized dogs managed by means of dialyz- 
ing procedures (artificial kidney, peritoneal irri- 
gation), has been considered by some workers to 
be due to sodium excess and ECF expansion. Data 
are presented which demonstrate that significant 
hypertension can occur in dogs after bilateral 
nephrectomy in the absence of an exogenous so- 
dium excess, and in the absence of an expansion of 
the ECF. Three groups have been studied: a) 
hephrectomies without dialysis, food or water in- 
take, b) nephrectomies and peritoneal irrigation 
plus strict fluid balance and an electrolyte poor 
diet containing vitamins, glucose, fat and 0.5-1 
gm protein/kg/day, c) same as b, except the 
Protein intake increased to 3 to 3.5 gm/kg/day. 
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Vomiting did not occur. Measurement of the total 
sodium input and output via the peritoneal fluid 
indicated sodium balance. Weight loss occurred 
in all groups, (group a averaged minus 0.9 kg; 
group b averaged minus 0.77 kg; group c averaged 
minus 0.45 kg). Hypertension was considered pres- 
ent when the mean arterial pressure was elevated 
for 3 days (plus 25-65 mm Hg, average plus 40 
mm Hg). A significant hypertension occurred in 
5 of 11 dogs in group a, 6 of 15 in group b and 6 of 
10 in group c. The ECF varied between minus 300 
cc to plus 800 ce (av. plus 310 cc or plus 21 cc/kg). 
Hypertension can occur after bilateral nephrec- 
tomy of the dog in the absence of a demonstrable 
sodium excess. 


1306. Combined action of amethopterin and 
an antimalarial drug on mouse leukemia 
L 1210. E. M. Nave. anp J. GREENBERG (in- 
troduced by Haroutp L. Stewart). Natl. Cancer 
Inst. and Natl. Microbiological Inst., Federal 
Security Agency, Public Health Service, Natl. 
Insts. of Health, Bethesda, Md. 

Previous reports based on single drug therapy 
of the inhibitory effects of 4-amino-N”-methyl 
folic acid (Amethopterin) and the antimalarial 
compound, 2,4-diamino-5-(3’,4’-dichloropheny]) - 
6-methylpyrimidine, on the growth of leukemia 
Aké4 in mice have suggested that both drugs act 
along the same metabolic pathway but at differ- 
ent points (BURCHENAL et al., Cancer Res. 12: 251, 
1952). The results of three separate experiments 
based upon 230 dba mice suggest that the modes 
of action of the two drugs may be different. A 
total of three doses of the pyrimidine (10 mg/kg 
of body weight) given every other day beginning 
72 hr after subcutaneous transplantation of leu- 
kemia L 1210 (Law) increased survival time from 
an average of 9.2 (40.38) days in untreated mice 
to an average of 12.0 (40.27) days. Amethopterin 
given in the same manner at a dose level of 3 mg/kg 
of body weight resulted in an average survival of 
12.3 (+0.49) days. Doubling the dose of either 
drug produced no increase in survival time. How- 
ever, if the drugs were combined in doses of 3 mg 
of Amethopterin and 10 mg of the pyrimidine 
the average survival time was increased to 14.7 
(+0.31) days. When Amethopterin was given at a 
level of 6 mg/kg body weight in combination with 
the pyrimidine at levels of 1.25, 2.5 or 5.0 mg/kg 
body weight (doses ineffective when given alone) 
survival time was greater than when Amethopterin 
was given alone. 


1307. Production of fibrosarcomas in rats at 
site of subcutaneous injection of various 
food dyes. ARTHUR A. NELSON AND E. Conway 
Haaan.* Div. of Pharmacology, Food and Drug 
Admin., Federal Security Agency, Washington, 
D. C. 
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In addition to toxicological testing of new food 
additives, older additives are more or less con- 
tinuously being reinvestigated as criteria change 
and new data accumulate. Our laboratories are 
for that reason restudying the food dyes by a 
variety of methods. Six dyes were injected sub- 
cutaneously into Osborne-Mendel rats of both 
sexes, 18 per group, for 94-99 wk. Previously, a 
seventh dye had been tested, in confirmation of 
Harris and of Schiller. In general, 1 ce of 2 or 3% 
solution was injected weekly. After 40-45 wk 
tumors appeared with FD&C Blue No. 1 (Brilliant 
Blue FCF), FD&C Green No. 2 (Light Green SF 
Yellowish) and FD&C Green No. 3 (Fast Green 
FCF). At present, with 2 rats still living, sub- 
cutaneous fibrosarcomas (usually 3-7 cm diameter) 
at the site of injection have appeared in 76% or 
more of the animals in each group. Histologically, 
the tumors are of low to moderate malignancy, 
and do not metastasize. FD&C Green No. 2 fed to 
rats at 2% of the diet for 2 yr caused no tumors. 
With the remaining 4 dyes, FD&C Green No. 1 
(Guinea Green B), FD&C Red No. 2 (Amaranth), 
FD&C Red No. 3 (Erythrosine) and FD&C 
Yellow No. 5 (Tartrazine), no distant tumors have 
been eaused by the injections, and except for 1 
with FD&C Green No. 1, none appeared at the 
point of injection. Some of these animals are still 
living. Feeding studies on some of these dyes are 
in progress. 


1308. Interstitial reaction in acute poliomye- 
litis. MazE BANWELL NETTLESHIP* AND ANDER- 
son NeEeTTLesHIP. Dept. of Pathology, Univ. of 
Arkansas School of Medicine, Little Rock. 
Following the work of Fletcher and Nettleship 

on cases of acute and chronic poliomyelitis, 25 
autopsied cases, in which adequate cord and 
brain material was available, have been studied 
from the standpoint of the interstitial reaction. 
All cases were studied by taking multiple sections 
of the cord and staining them at 3 » with a large 
number of special stains. It was found in the severe 
acute cases, that a marked interstitial reaction in 
the form of edema and necrosis occurs in the 
anterior horn cell area. This reaction was studied 
with particular reference to the ganglion cell 
neuronophagia. It was found in the earliest cases 
studied, that the interstitial reaction occurs simul- 
taneously with the motor horn cell destruction. 
In the chronic cases, the interstitial reaction is 
marked by gliosis. It is concluded that the wide- 
spread interstitial necrosis of the anterior horn 
cell area may be indicative of the presence of virus 
in cells other than the motor horn cells, early in 
the disease. 


1309. Production of ‘intracellular bile canalic- 
uli.” ALEx B. Novikxorr anp E.tsige F. Nor 
(introduced by Epuratm Wo xz). Depts. of Pathol- 
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ogy and Oncology, and of Biochemistry, Univ, 

of Vermont College of Medicine, Burlington. 

Fragments of bile canaliculi persist when rat 
liver is homogenized in the Potter-Elvehjem ap- 
paratus and may readily be studied by phase- 
contrast microscopy. These fragmented canaliculi 
possess a material which assumes a variety of 
forms dependent upon experimental conditions. 
In distilled water homogenates the material is 
often flattened irregularly along the outer sur- 
face of the canaliculus. On the other hand, in 30% 
sucrose homogenates, and especially in twice- 
washed ‘nuclear fractions’ obtained from sucrose 
homogenates by centrifugation, the material is 
usually in the form of spheres attached by thin 
stalks to the flattened surfaces of the canaliculus. 
Under certain conditions, these spheres enlarge 
to form either vacuolated spherical bodies or long 
structures which may acquire the characteristics 
of typical ‘myelin forms.’ Osmium tetroxide is es- 
pecially effective in producing the vacuolated bod- 
ies, whereas dilute Aoyama’s fixative produces 
the elongated forms. We will discuss the bearing 
of these observations upon the interpretation of: 
a) ‘intracellular bile canaliculi’ seen in silver- 
impregnated sections of Aoyama-fixed liver and 
described recently by Gatenby as the Golgi- 
apparatus of this organ, and b) vacuoles seen 
‘sprouting’ from the bile canaliculi when the liver 
of a fluorescein-injected rat is examined with the 
fluorescence micrdéscope, and considered by Hirt, 
Ansorge and Markstahler as normal parts of the 
secretory process. 


1310. Life span of naturally labeled platelets 
of rats. T. T. ODELL, Jr.,* F. N. GAMBLE* AND 
J. Furtu. Biology Div., Oak Ridge Natl. Lab., 
Oak Ridge, Tenn. 

Knowledge of the life span of platelets is scanty 
and open to doubt since it is based on findings in 
abnormal hosts, and recent observations have 
indicated that utilization of platelets in hosts with 
radiation induced thrombocytopenia is exceed- 
ingly rapid. To fill this gap of knowledge, platelets 
of rats were labeled in vivo by the administra‘ion 
of C-labeled formate (H-COOK). For assay, 
blood was obtained from rats at various intervals 
after a single administration of the formate, 
the blood elements were separated by fractional 
centrifugation, and the C™ activities of the newly 
formed platelets, plasma and erythrocytes were 
determined. Plasma activity reached its pvak 
within a day indicating rapid formate incorpyra- 
tion, whereas platelet activity reached its ) ak 
on about the 3rd day indicating utilization of ‘he 
protein pool for platelet synthesis. The subsequ:nt 
rapid decline in platelet activity suggests a \ife 
span of 3-4 days. Fractional administration of 
formate in a 24-hr period resulted in a higher ‘n- 
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corporation rate than single injection. Charts will 
show the activity levels of platelets, plasma and 
erythrocytes in relation to time after formate ad- 
ministration. 


13/1. Increased susceptibility to vitamin A 
toxicity in rats fed a fat-free diet. THEODORE 
(. Panos* AND JOHN C. FinerRtTy* (introduced 
by Arttp E. Hansen). Depts. of Pediatrics and 
Anatomy, Univ. of Texas Med. Branch, Galveston. 
Weanling rats were studied in groups as follows. 

Ten males received synthetic fat-free diet plus 

10,000 u vitamin A daily orally; all rapidly de- 

veloped severe signs of toxicity (weight loss, irri- 

tability, alopecia, hemorrhagic oozing about nose 
and mouth, skin and bone tenderness, humped 
spine, ‘spectacle eye’) and all except one died be- 
fore the 11th day. Ten males received laboratory 
chow plus same amount vitamin A; there was 
deceleration of weight gain, transitory mild alo- 
pecia and irritability for approximately 2 wk; 
upon continued administration of the vitamin, 
the animals remained asymptomatic and weight 
gain approached that of controls. Forty-four 

males received fat-free diet alone; after 10 and 13 

wk on this diet, 5 and 4 animals, respectively, 

were selected by lot and given 10,000 U vitamin A 

daily; subsequent appearance of signs of toxicity 

were only somewhat less striking than observed 
in weanlings. Twenty males received chow 
throughout, as controls. Twenty-one female wean- 
ling rats were fed fat-free diet and 10,000 vu vita- 
min A daily; all developed the same signs of toxic- 
ity but to a lesser degree and over a longer period 
than observed in males. Fourteen weanling fe- 
males received chow plus same amount vitamin 

A and showed no effect except some deceleration 

of weight gain. It is concluded that diet devoid 

of fat markedly predisposes to the development of 
toxic effects of vitamin A on doses ordinarily 
nontoxie or enly mildly toxic. 


1312. Effect of plasma opsonin on phagocytosis 
(motion picture). ABou D. PoLiack (intro- 
duced by JosepH Victor). Biological Labs., 
Chemical Corps, Camp Detrick, Frederick, Md. 
Phagocytosis has been studied by motion pic- 

tures using phase contrast microscopy. The effect 
of high and low opsonin plasmas was compared. 
Six combinations of leucocytes, plasma and bac- 
teria were investigated: Opsonin stimulated phag- 
ocytosis when bacteria were treated before or 
during exposure to homologous or heterologous 
leucocytes. Treatment of leucocytes by opsonin 
had no effect. The method demonstrates another 
technique for studying factors influencing phago- 
cy'osis and yields a permanent record of the de- 
tails of leucocyte behavior. 
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1313. Variations of hepatic and pancreatic 
changes produced by ethionine. Hans Pop- 
PER AND J. DE LA HugerGa.* Hektoen Inst. for 
Med. Research, Cook County Hosp., Chicago, Ill. 
Prolonged feeding of diets containing 0.2 or 0.5% 

ethionine (an analogue of methionine) produced 
hepatic alterations characterized by hepato-cellu- 
lar degeneration, interstitial inflammation with 
fibrosis and cholangiolar proliferation concomitant 
with pancreatic acinar cell degeneration and in- 
terstitial fibrosis. Bile duct ligation renders the 
proliferated intralobular cholangioles conspicu- 
ous. In view of the similarity with human lesions, 
the effect of experimental variations potentially 
influencing protein or methionine metabolism is 
reported. Significant variations in degree of the 
lesions occur in different animal groups but not in 
the same group. In some animals which survived 
more than 50 days (sometimes after alternations 
between stock and experimental diets) small nod- 
ules composed of irregularly proliferating and 
dilated cholangioles appear which may show PAS 
reaction and necrosis. In similar animals exhibit- 
ing severe pancreatic fibrosis consistent glycosuria 
develops. Normal diets correct all lesions. Simul- 
taneous feeding of methionine counteracts hepatic 
changes due to even 1% ethionine diets. Choline 
especially alleviates the hepato-cellular changes 
and cortisone especially the interstitial inflamma- 
tion and pericholangiolitis. Neither influences the 
pancreatic changes. Pancreatic and hepatic lesions 
are not significantly altered by pancreatin, vita- 
min By, vitamin E, penicillin or high fat or low 
protein diet. The hepatic lesion is aggravated by 
pregnancy, guanidoacetic acid (methy] depletor) 
or menthol (glycogen depletor). Prolonged feed- 
ing of triethylcholine (a possible metabolite of 
ethionine) does not produce the hepatic and pan- 
creatic alterations. This excludes triethylcholine 
intoxication as the cause of the lesions and, in 
conjunction with the other findings reported, 
favors antimetabolism as the explanation. 


1314. In vitro nucleotide synthesis in rat 
spleen nuclei and effect of total body x-ir- 
radiation. RicHarp L. PoTTEerR AND : :EORGE F. 
GRANNIs (introduced by Frank H. BETHELL). 
Atomic Energy Commission, Biological Effects 
of Irradiation Lab., Univ. of Michigan, Ann 
Arbor. 

Kornberg has shown that diphosphopyridine- 
nucleotide (DPN) synthesis occurs in vitro in liver 
by the following mechanism; ATP + NMN = 
DPN + PP. Hogeboom and Schneider (J. Biol. 
Chem. 197: 611, 1952), have demonstrated that this 
activity is almost exclusively in the nucleus of 
mouse liver cells. Rat spleen nuclei have been pre- 
pared in this laboratory by the method of Hoge- 
beom et al. (J. Biol. Chem. 196: 111, 1952), using 
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sucrose solutions containing 0.0018 m CaCl, 
throughout. While the nuclei preparations are 
contaminated with both mitochondria and whole 
cells it can be shown that spleen mitochondria or 
slices will not give appreciable DPN synthesis. 
The conditions established by Hogeboom and 
Schneider for liver appear to be optimal for spleen 
nuclei. The rate, however, is considerably lower 
than in liver (0.2-0.35 um of DPN/hr/mg of nitro- 
gen). Synthesis does not occur if ATP or NMN 
is omitted and is greatly reduced if Mg** or nico- 
tinamide is absent. It should be pointed out that 
the Kornberg reaction may not be the only or even 
the main mechanism of DPN synthesis in spleen 
(ZATMAN et al. Bull. Johns Hopkins Hosp. 91: 
211, 1952). Data on the effect of total body x-ir- 
radiation on DPN synthesis in spleen nuclei will 
be presented. 


1315. Protein intake and tuberculosis in ham- 
sters. H. L. Ratcuirre. Penrose Research Lab., 
Zoological Society, and the Dept. of Pathology, 
Univ. of Pennsylvania, School of Medicine, Phil- 
adel phia. 

These experiments sought to determine whether 
the influence of protein intake upon tuberculosis 
(Federation Proc. 10: 368, 1951 and 11: 424, 1952) 
might be related to levels of vitamin B-complex 
in the diet. Present diets contained 6 and 30% 
mixed proteins combined with a mixture of com- 
ponents of the B-complex at 0.4, 2.0 and 10% 
levels. Hamsters in groups of 50 were started on 
these 6 diets when about 6 wk old. Six weeks later 
animals were caused to inhale small numbers of 
tubercle bacilli (H37Rv strain, Wells techniques, 
Am. J. Hyg. 47: 1 and 11, 1948). Two additional 
groups of hamsters (one uninfected) were con- 
tinued on the colony diet (20% protein). Within 
75 days after infection tuberculosis had progressed 
most rapidly in the low protein animals, but dur- 
ing the following 50 days this difference was re- 
versed. Thereafter the disease developed more 
rapidly and more extensively in the 30% protein 
animals. This was associated with enlargement 
and fatty changes of the livers, and with pro- 
gressive shrinkage and scarring of the kidneys. 
Differences in B-complex intake did not influence 
the course of disease. Experiments in progress 
will show whether these diseases of livers and kid- 
neys develop in nontuberculous hamsters on these 
diets. Similar but more slowly progressive renal 
disease has developed in infected hamsters on the 
colony diet, but their livers were unchanged and 
tuberculosis progressed slower than in groups on 
other diets. Uninfected hamsters on the colony 
diet did not develop renal disease. 


1316. Quantitation and classification of lymph 
node cells transferred from rabbits injected 
with antigens to recipient rabbits. J. W. 
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Resuck, T. N. Harris anp SusANNA Hararis.* 

Henry Ford Hospital, Detroit, Mich., and the 

Children’s Hospital of Philadelphia, Philadelphia, 

Pa. 

After the injection of antigen (Shigella para- 
dysenteriae) into the feet of rabbits, cells teased 
from popliteal lymph nodes of these donor rabbits 
were transfused into fresh, noninjected rabbits. 
Specific agglutinins appeared in the sera of re- 
cipient animals in relation to varying time inter- 
vals between injection of donor and transfer of 
its lymph node cells. Totals for each of 14 cell 
types transferred at 1, 2,3, 4, 5,6, 7, 14 and 21 days 
after the injection of antigen were determined 
from total volume injected, enumeration in count- 
ing chambers and 1000-cell differential counts of 
air-dried films of transferred cells. Modest in- 
creases in a) lymphoblasts and prolymphocytes 
(peak 7.0 millions) and in b) plasma cells (9.0 
millions) occurred in cells transferred at the 3rd 
day. Statistically significant increases occurred in 
c) adult, large lymphocytes (28.3 millions) and in 
d) adult, medium lymphocytes (59.3 millions) in 
material transferred at the 3rd day. Small, adult 
lymphocytes (162.-235.4 millions) were predom- 
inant in all materials transferred. Cytoplasmic 
budding was largely a lymphocytic function. In- 
creased cytoplasmic basophilia was a property of 
immature and mature lymphocytes as well as of 
plasma cells. Most plasma cells were formed by a 
functional basophilia of lymphocytes which com- 
bined with other cytoplasmic and nuclear modifi- 
cations to produce this more specialized cell form. 
Significant increases in plasma cells transferred 
(12.4 millions) were effected by repeated injections 
of antigen followed, after an interval, by a final 
injection. 


1317. Fibromata arising from feather follicles 
of ducks treated with methylcholanthrene. 
R. H. Riepvon. Lab. of Exptl. Pathology, Med. 
Branch, Univ. of Texas, Galveston. 
Papillomata, squamous cell carcinomata and 

hemangiomata have occurred in the skin of ducks 

following the local application of methylcho- 
lanthrene (Arch. Path. 54: 368, 1952). In adults 
ducks where the skin has been treated by the 
local application of methylcholanthrene and the 
feathers subsequently plucked, a tumor has oc- 
curred. This has the pathologic characteristics of 

a fibroma. The pathogenesis of this neoplasm f:0m 

the feather follicle is demonstrated. 


1318. Host factors and initiation of pulmon.ry 
adenomas in mice with urethane. STANF! “LD 
Rogers. Dept. of Pathology, Duke Univ. Sciool 
of Medicine, Durham, N. C. 

The age of the mouse at the time of exposure to 
urethane is known to markedly influence the num- 
ber of adenomas induced, as age increases the re- 
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sponsiveness lessens. Animals 1 wk old have been 
found the most responsive tested yet 1-day olds 
are no more so than their mothers; 1-wk olds get 
more than twice the number of tumors even when 
receiving less than half the amount of urethane 
per gram. On comparison of the response of litters, 
those most responsive at one time may later be 
among the least. When lung tissue from a single 
individual is excised, hashed and implanted intra- 
muscularly into the thighs of two or three adult 
hosts of the same strain which after an interval 
are given urethane, in general the implant de- 
veloping the most tumors is in the host which it- 
self is most responsive. Fasting mice 24 hr prior 
to injection of urethane and 24 hr thereafter 
greatly increases the number of tumors even 
though those fasted receive less urethane than if 
full-fed. Further the individuals of the fasted 
population are more like one another in their re- 
sponse than full-fed controls. A diet of crude casein 
will prevent the effect of fasting. Methionine, 
known to prevent the fatty livers of starvation, 
increases even more in fasted animals the number 
of tumors induced. In full-fed animals it is with- 
out effect. (Partly done at the Rockefeller Inst. 
for Med. Research, N. Y. and partly supported by 
a USPHS (NIH) grant.) 


1319. Time as a factor in the enhancive effect 
of cortisone and roentgen radiation upon 
experimental moniliasis and blastomycosis. 
Frank Rortn, JR.,* JACK FRIEDMAN* AND JE- 
ROME T. SyvERTON. Univ. of Minnesota, Minne- 
apolis. 

The combined use of cortisone and roentgen 
radiation to increase the susceptibility of the 
Swiss albino mouse to pathogenic fungi was re- 
ported previously. Titrations of cortisone and 
radiation indicate that optimal enhancement of 
pathogenicity resulted from employing cortisone 
in a single dose of 4 mg and 400 r of whole body ir- 
radiation. In our former studies the fungi were 
injected intraperitoneally 24 hr after irradiation 
and 2 hr following subcutaneous injection of corti- 
sone. The present study was undertaken to deter- 
mine the time of maximal decrease of host resist- 
ance following administration of the two agents. 
When mice were injected with 4 mg of cortisone 
and inoculated intraperitoneally with the patho- 
genic yeast, Candida albicans, after scheduled time 
lapse periods, the least resistance occurred when 
48 hr separated the inoculation of cortisone and 
fungus. Similarly, mice receiving 400 r demon- 
strated lowest resistance when 96 hr separated ir- 
ridiation and inoculation of the pathogen. The 
niaximal effect resulted when the two enhancive 
avents in combination were given at the optimum 
time lapse periods. All mice in the experimental 
group died of fulminant moniliasis within 112 hr. 
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In the earlier studies, in which the 24-hr and 2-hr 
lapse periods were employed, 100% mortality was 
obtained at 204 hr. Blastomyces dermatitidis was 
employed in a comparable study utilizing 96-hr 
and 48-hr lapse periods. The increase in patho- 
genicity was slight when survival times were com- 
pared with those obtained employing the 24-hr 
and 2-hr lapse time program. 


1320. Source of hypergammaglobulinemia in 
pulmonary tuberculosis. FENTON ScuHarr- 
NER,* GreorGE C. TurRNER,* Dorotuy Esu- 
BAUGH* AND Hans Popper. Oak Forest Tuber- 
culosis Hosp. and Hektoen Inst. for Med. Re- 
search, Cook County Hosp., Chicago, Ill. 

Serum gamma globulin was determined turbidi- 
metrically in a group of patients with far advanced 
pulmonary tuberculosis. In 23 cases needle liver 
biopsy was done, in 21 of these cases sternal mar- 
row was obtained by aspiration and in 9 cases with 
high gamma globulin, lymph nodes were biopsied. 
The gamma globulin levels ranged from 0.91 G % 
to 6.50 G % with 74% of the values above 1.25 
G %. The liver biopsies were graded as to degree 
of liver cell degeneration, focal necrosis, Kupffer 
cell mobilization and portal triad infiltration. 
The total degree of hepatic alteration was taken 
as the sum of the individual changes in each case. 
The alteration most uniformly seen (in 90% of 
cases) was increased size and numbers of Kupffer 
cells. The gamma globulin levels showed a sta- 
tistically significant correlation with the total 
hepatic alteration although correlation with 
individual histologic features was absent. The per- 
centage of plasma cells or monocytes or the mye- 
loid-erythroid ratio failed to reveal any correla- 
tion with the gamma globulin level. None of the 
lymph node changes were related to the serum 
gamma globulin. There were no changes in other 
phases of the host reaction studied such as serum 
mucoproteins or polysaccharides that could be 
correlated with the gamma globulin level or with 
changes in the liver or bone marrow. The increased 
serum gamma globulin in tuberculosis probably 
represents a component of the host reaction for 
which the liver is largely responsible. 


1321. Host cell-virus relationships in vitro 
studied with a pure strain of mammalian 
eell (L strain, Earle). Wiiu1aAmM F. ScHERER 
(introduced by JERoME T. SyveRTON). Dept. 
of Bacteriology and Immunology, Univ. of Min- 
nesota, Minneapolis. 

The recognition that the growth of a mammalian 
virus in cells from a pure strain would provide an 
animal system analogous to the bacteriophage- 
bacterial system led to a series of investigative 
studies with mammalian viruses and a pure strain 
of altered mouse fibroblasts (L strain). This strain 





402 FEDERATION PROCEEDINGS 


of cell was derived from a single cell by Earle and 
coworkers. Growth curves for the viruses of herpes 
simplex, pseudorabies, lymphocytic choriomenin- 
gitis, pseudolymphocytic choriomeningitis and 
encephalomyocarditis, MM strain, were deter- 
mined in cultures of strain L cells. Differences 
in the cytopathogenic effects of these viruses were 
observed. The effects of hemagglutinating viruses 
were studied. A singular and significant finding 
was the ability of vaccinia virus to agglutinate 
strain L cells. Contrariwise, the viruses of influ- 
enza and mumps failed to produce cellular agglu- 
tination. The implication of these results is that 
mammalian viruses can now be studied in cultures 
of pure strain cells where quantitative investiga- 
tions of viral adsorption, penetration, metabolism 
and reproduction can be carried out in a carefully 
controlled environment. 


1322. Hypervitaminosis D in the larval frog. 
Hans G. ScHLUMBERGER. Dept. of Pathology, 
College of Medicine, Ohio State Univ., Columbus. 
Immediately after hatching, 140 larvae of the 

leopard frog Rana pipiens were placed on a diet of 
lettuce and boiled egg yolk ad libitum. Half the 
animals also received 20,000 vu of vitamin Dy» in 
peanut oil mixed with each gram of the yolk. 
Those receiving the additional vitamin D were 
of normal size but metamorphosis was greatly 
slowed, requiring an average of 170 days as com- 
pared with 100 days for the control group. This 
retardation in metamorphosis was reflected in the 
late development of the thyroid. Although atrophy 
of the parathyroids has been reported in dogs re- 
ceiving excess vitamin D, the growth of the glands 
in these tadpoles was not affected. Despite ex- 
tensive metastatic calcification in other tissues 
the development of the paravertebral lime sacs, 
a calcium storage depot peculiar to the frog, was 
not significantly altered. Metastatic calcification 
was routinely present in the kidneys (meso- 
nephros) of tadpoles receiving vitamin D. The cal- 
cification was unusual in that it appeared pre- 
dominantly in the intrarenal venous sinuses and 
in the short tubules connecting them with the 
funnel-shaped nephrostomes which open onto the 
coelomic surface of the kidney. Another very 
frequent site of calcium deposition was the lu- 
mina of the lymphatic channels that normally 
coalesce during metamorphosis to form the sub- 
maxillary lymph sac. Less often deposits of cal- 
cium formed two distinct longitudinal bands 
within the myxomatous connective tissue of the 
dorsal and ventral fins of the tail. These could be 
examined microscopically in the living animal 
and appeared to follow the course of the larger 
lymphatic trunks. 


1323. Specific and nonspecific cytocidal effects 
of adrenal cortical hormonse in vitro. Ros- 
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ERT ScHREK. Research Service, Vet. Admin. 

Hosp., Hines, Ill. 

Adrenal cortical hormones and extracts were 
incubated with cellular suspensions from rabhit 
thymus and other tissues. The effects of the re- 
agents were determined a) by counting the num- 
ber of viable cells and b) by measuring spectro- 
photometrically the capacity of the suspensions 
to reduce 2,6 dichlorophenol indophenol. By these 
means, it was possible to differentiate 2 types of 
reactions; a specific and a nonspecific effect. The 
specific effect consisted of a delayed cytocidal 
action of hydrocortisone on lymphocytes but not 
on other cells. Only minute amounts of hormone 
were needed (0.1 ug/ml). Incubation of the sus- 
pensions at 17°C. inhibited the specific effect. 
The end result was a dead lymphocyte with a 
pyknotic nucleus. The nonspecific effect consisted 
of an immediate or rapid cytocidal action not only 
on lymphocytes but also on other types of cells. 
Hydrocortisone (1000 ug/ml) did not produce this 
immediate toxic action, cortisone and corticos- 
terone (500 ug/ml) had a slight effect and adrenal 
cortical extract had a marked nonspecific activity. 
The nonspecific effect occurred not only at 37°C. 
but also at 17°C. The end result was a dead cell 
with a well preserved nucleus having fine and 
coarse granules. The hypothesis is made that the 
specific effect consisted of the action of hydro- 
cortisone on the nucleus of the lymphocyte and 
the nonspecific effect consisted of the action of the 
reagents on the cell wall or the cytoplasm of the 
lymphocytes and other cells. 


1324. Influence of diethylstilbestrol and re- 
lated substances on respiratory metabolism 
of yeast. BERNARD SHAcTER (introduced by 
Micwaku B. Suimkin). Biological and Med. Sci- 
ences Div., Naval Radiological Defense Lab., and 
Lab. of Exptl. Oncology, Natl. Cancer Inst., and 
Univ. of California School of Medicine, San F ran- 
cisco. 

Diethylstilbestrol was found to have an action 
on yeast metabolism analogous to, but more 
potent than, that of dinitrophenol. With incre:s- 
ing concentration, stilbestrol first markedly stim- 
ulated endogenous respiration of yeast, and tlicn 
depressed it below control levels. The combined 
action of DNP and stilbestrol on endogenous 02 
uptake of yeast was similar to that of a higher c.n- 
centration of stilbestrol acting alone. In acting 
on endogenous yeast fermentation, stilbest vol 
evoked an evolution of CO2, which fell rapi: ly 
with time. Total anaerobic CO, evolved increasd 
with increasing stilbestrol concentration, throu; '!- 
out the range of reagent concentrations employ: ‘. 
With glucose present, stilbestrol inhibited buh 
respiration and fermentation of yeast, the inhili- 
tory action becoming more marked with increws- 
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ing reagent concentrations. It is suggested that 
the inhibitory influence of stilbestrol on yeast 
metabolism may be related to its activity as a 
conipetitive hydrogen carrier. 


1325. Eye lesions in ‘yellow’ mice. Martin 
SiLBERBERG AND RutH SILBERBERG. Snodgras 
Lab., City Hosp. Div., and Dept. of Pathology, 
Washington Univ., St. Louis, Mo. 

In mice of the ‘yellow’ strains, individuals of 
the same litter may differ regarding the color of 
their hair coat, some being yellow and others be- 
ing gray. The gene for yellow coat color is linked 
with a tendency to polyphagia, obesity and dia- 
betes. About 300 mice of the yellow strain YBR/Wi 
have so far been observed, the oldest ones now 
being 17 mo of age. At about 9 mo of age, eye le- 
sions appeared in almost all mice with yellow coat 
and in some mice with gray coat, particularly in 
females. The changes started with opacities in 
the cornea followed by hypopyon, ulceration, 
staphyloma, glaucoma and ultimately blindness. 
Microscopically, there were acute and chronic 
ulcerative keratitis and advanced squamous meta- 
plasia of the regenerating corneal epithelium. As 
the lesions progressed, granulation tissue extended 
to the entire uvea producing synechiae of the iris 
and focal detachment of the retina. The sequence 
of events resembles in certain respects that seen 
in vitamin A deficient rats. However, all diets fed 
were adequate in vitamin A as far as other strains 
of mice are concerned. Possibly, the yellow mice 
differ from mice of other strains in their require- 
ments of vitamin A; or, as is true for human dia- 
betics, there may be an inability to convert the 
carotene of the diet to vitamin A. It seems desir- 
able to investigate the metabolism of vitamin A 
in these mice before studying other possible causes 
of these eye lesions. (Aided by grant A22 USPHS.) 


1326. Concept of genesis of leukemia. BERN- 
HARD STEINBERG. Toledo Hosp. Inst. of Med. 
Research, Toledo, Ohio. 

There are two concepts of fundamental genesis 
of leukemia. In one, the leukocyte has an altered 
trait rendering it unresponsive to systemic re- 
straint (FuRTH, ENGEBRETH-HoLM). In the other, 
a metabolic or endocrine dysfunction changes the 
regulatory mechanism (NABEGELI, ZIEGLER, MIL- 
LER & TurRNER). Following experiments suggest 
a modification of the second concept. Lymphocytes 
of lymphosarcoma are'immunochemically differ- 
ent from leukemic and normal. Normal granulo- 
cy'es and lymphocytes are similar to leukemic 
(SrEINBERG & Martin). These findings are against 
the first and the neoplastic concept. Marrow was 
extirpated from long bones of rabbits and regen- 
eration studied (STEINBERG & Hurrorp). Regen- 
er:tion of fat cells was prerequisite to formation 
of myeloid elements. Benzene intoxication and 
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extirpation of marrow showed similar findings 
(STEINBERG). Extramedullary fat was transformed 
into hemocytopoietic tissue (JorpAN). These ex- 
periments suggest the necessity of specific element 
(fat cell) for hemopoiesis. Permanent ablation of 
41 + 5% of marrow in living rabbits (STEINBERG 
& MartTIn) produced in some animals changes 
similar to leukemia. These findings may be inter- 
preted that removal of some marrow depletes it 
of substances necessary for hemopoietic regula- 
tion. Various extracts of marrow influenced cells 
in blood, marrow and other organs (STEINBERG, 
Dietz AND Martin). These recorded and unpub- 
lished observations suggest the concept of a set 
of two hormones secreted by certain marrow ele- 
ments for each cell type. One. factor lowers and 
the other increases development and maturation. 
Inorganic and organic substances in fat cells are 
nutrients for cell maturation. Physiological cell 
balance is controlled by enzymes produced by 
leukocytes, lymph nodes, spleen and liver acting 
as trigger mechanisms for marrow hormones. 
Enzymes or marrow hormones may become partly 
or completely deficient and give rise to leukemias 
of comparable severity and cell type. 


1327. Potential therapeutic use of short-lived 
radioactive isotopes, as chlorine-38, kryp- 
ton-87. WINTON STEINFIELD (introduced by 
Lee’ E. Farr). Med. Dept. Brookhaven Natl. 
Lab., Upton, Long Island, N. Y. 

Short-lived radioactive isotopes have several 
desirable physiological and radiological features— 
which offer certain advantages. The large beta 
energies available give a much larger half-value 
layer than such isotopes as radioactive P, I, or 
Au and so might be expected to show increased 
clinical effectiveness in the treatment of pleural 
and peritoneal effusion secondary to cancer, par- 
ticularly in cases of ovarian papillary cystadeno- 
carcinoma. To use these isotopes effectively their 
radiation characteristics must be accurately de- 
scribed, their physiological behavior in the body 
known and the desirability of a high dose rate 
estimated in treatment. Special techniques of 
handling these agents have been developed which 
permit their routine use in the Brookhaven Natl. 
Lab. Hosp. These procedures will be described 
together with methods of administration and es- 
timation of dosage given. Illustrative use in experi- 
mental animals and patients will be discussed. 


1328. Gastric ulcers and other pathological 
changes in rats given 2-chloroadenosine or 
adenosine. STEPHEN 8S. STERNBERG,* DONALD 
A. CLARKE* AND FREDERICK S. Puiuips* (intro- 
duced by Frep W. Stewart). Div. of Expill. 
Chemotherapy, Sloan-Keitering Inst. for Cancer 
Research, New York City. 
2-Chloroadenosine has been found the most 
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potent of a series of hypotensive adenosine ana- 
logs (J. Pharmacol. & Exper. Therap. 106: 291, 
1952). During investigation of its toxicity rats 
were given 4 successive daily doses of 50 mg/kg/ 
day, intraperitoneally, and 6 were sacrificed during 
the 5th day. Multiple gastric ulcers in glandular 
portions of the stomach were found in all. Penetra- 
tion of ulcers was often deep with involvement of 
muscular coats; in 1 animal perforation appeared 
imminent. Segmental pancreatitis was also evident 
in each rat. Areas involved in this lesion were usu- 
ally sharply demarcated from adjacent normal 
tissue. Kidneys of each rat exhibited marked in- 
ternal hydronephrosis; crystalline material was 
observed in distal tubules. Adenosine was also 
given in attempts to reproduce the gastric lesions. 
With daily intraperitoneal doses of 250 mg/kg, for 
4 successive days, ulcerations were again found 
in the glandular stomach. These were fewer in 
number and more superficial than in animals 
given 2-chloroadenosine. Pancreatic and renal 
lesions were absent. When 500 mg/kg/day were 
given as above, the incidence and depth of ulcera- 
tions were somewhat enhanced, but not to the 
extent observed in animals receiving 2-chloro- 
adenosine. Only a solitary, small focus of pancre- 
atitis was found in 1 animal and in none were renal 
lesions observed, 


1329. Life span of canine erythrocytes modi- 
fied by influenza virus. W. B. Stewart, C. W. 
PetTenyi* anp H. M. Rose. Depts. of Pathology 
and Microbiology, Columbia Univ., New York 
City. 

That certain viruses modify the surface struc- 
ture of erythrocytes has been known for a number 
of years. Recently, however, it has been suggested 
that viruses may be causally related to certain 
human hemolytic anemias. It was therefore of 
interest to measure the life span of virus-modified 
erythrocytes. Labeled erythrocytes were prepared 
by the intravenous injection of Fe® into a donor 
dog. Washed labeled erythrocytes were exposed to 
chick embryo chorio-allantoic fluid containing 
the PR8 strain of influenza virus. After eluting 
the virus, the cells were transfused into compat- 
ible recipient dogs. The radioactivity in the recipi- 
ents’ blood was determined at intervals and taken 
as a measure of the quantity of circulating donated 
cells. The radioactivity fell rapidly for 1 to 1.5 
hr, followed by a rapid rise reaching a maximum 
at about 3 hr, suggesting a return to the circulation 
of cells temporarily withdrawn. Thereafter the 
radioactivity declined more slowly, approaching 
zero at 66-90 hr. During the first few hours, hemo- 
globin in traces appeared in the recipients’ plasma 
and the animals remained slightly icteric for 4-5 
days. While the virus modified erythrocytes were 
present in the circulation a pan-agglutinin of 
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virus-modified-erythrocytes became undetectable 
in the recipients’ serum. Following the transfu- 
sion of labeled erythrocytes treated by uninfected 
chorio-allantoic fluid, the radioactivity remained 
constant at a high level. These experiments ap- 
parently indicate a shortened survival, but neither 
the mechanism nor the possible relationship to 
hemolytic anemias is clear. 


1330. Radiosensitivity of free sacroma 37 ceils 
grown in peritoneal exudate of the mouse 
in vivo. Gavson J. TAaRLETON,* Horace 
Go.tpiE, ArNotv M. Jones* AND GeEorce A, 
Moore.* Dept. of Radiology and Cancer Research 
Labs., Meharry Med. College, Nashville, Tenn. 
N. Kimura (Cancer Res. 4: 95, 1919), A. Gold- 

feder (Radiology. 35: 210, 1940) and L. Halber- 
staedter et al. (Cancer Res. 2: 28, 1942) have re- 
ported that malignant cells in tissue cultures are 
highly resistant to x-rays. According to Halber- 
staedter, doses up to 50,000 r did not suppress 
significantly the outgrowth of tissue cultures. We 
have approached the same problem of direct radia- 
tion effect (independent from degeneration of 
stroma) on malignant cells by using as test object 
free growing malignant cells (sarcoma 37) in the 
peritoneal exudate of the mouse (H. GoLpIE AND 
M. Feurx. Cancer Res. 11: 73, 1951). It was found 
that significant reduction in total number of cells 
(tumor cells and leukocytes) per cu mm exudate 
and of the percentage of tumor cells (50 to 65% 
less than in eontrols) was obtained by irradiation 
with 800 to 1200 r. After irradiation with 2,000- 
10,000 r the decrease in total cell number was 
associated with nearly complete disappearance of 
leukocytes from the exudate, following drastic 
reduction of their number in the blood and 
hematopoietic organs; tumor cells appeared mor- 
phologically degenerated (swelling and vacuoliza- 
tion of cytoplasm, scarce and abnormal mitoses). 
Moreover, their nonviability (in most animals) 
was demonstrated by the failure of their intra- 
peritoneal transfers into new mice (transfers of 
tumor cell containing exudate from untreated 
controls resulted invariably in fast and their 
abundant multiplication). Thus, the method of ex- 
amining tumor cells in vivo cultures in the peri- 
toneal exudate is a convenient tool for deteciing 
the radiosensitivity of these cells. 


1331. Daily cholic acid and cholesterol excre- 
tion in the bile of hypo-, hyper- and euthy- 
roid rats. James C. Tuompson (introduced by 
I. S. Ravprn). Harrison Dept. of Surgical lve- 
search, Schools of Medicine, Univ. of Pennsyl- 
vania, Philadelphia. 

Male Wistar rats averaging 240 gm were fed a 
standard synthetic diet ad libitum. Group A served 
as controls; group B was also fed 100 mg thyrvid 





eral 
of ¢ 
the 

the | 
infe 
men 
earl 
(anc 
whic 
trea 
mea 
mal 

trea 
1.6, 

the 

grou 
with 
the 

was 
the» 
mal; 


1333 


March 19538 


(U.S.P.) daily preoperatively and 0.33% of the 
diet as thyroid postoperatively while group C 
received 0.5% of the diet as propyl thiouracil 
throughout. After effects of the drugs became 
manifest, the animals were subjected to cannula- 
tion of the common bile duct, and total bile was 
collected daily for 7 days. The average 24-hr ex- 
eretions reported as ratios of values for group A 
(=1.00) were: volume 1.31 and 0.65, cholic acid 
0.49 and 0.72 and cholesterol 1.33 and 0.33 respec- 
tively. The values remained relatively constant 
throughout the collection period except for the 
first 2 days when the results were found to be er- 
ratic, especially as regards cholic acid and cho- 
lesterol excretions in groups B and C. The ratio of 
cholic acid to cholesterol excreted was 19.2, 7.9 
and 29.5 for groups A, B and C respectively. 
(Done under contract #* DA-49-007-MD-143 be- 
tween the Univ. of Pennsylvania and the Dept. 
of the Army.) 


1332. The inhibition of chicken tumor I by 
plasma from chickens infected with the 
malaria parasite Plasmodium lophurae. W. 
TRAGER AND R. B. McGuesr.* The Rockefeller 
Inst. for Med. Research, New York City. 
‘Chickens 2 wk old were inoculated in the breast 

muscle with a suspension of tumor I tissue. They 
were then left untreated or treated daily for sev- 
eral days with the intravenous injection of 5 ml 
of either normal pooled plasma from chicks of 
the same age, or pooled plasma from chicks of 
the same age which were in the 5th day of a severe 
infection with P. lophurae. In 3 successive experi- 
ments, tumor growth was externally apparent 
earlier in the chicks treated with normal plasma 
(and in the untreated chicks in the 2 experiments 
which included such a group) than in the chicks 
treated with malarious plasma. The ratios of the 
mean tumor weight of the chicks treated with nor- 
mal plasma to the mean tumor weight of the chicks 
treated with malarious plasma were 1.8, 1.7 and 
1.6, respectively, for the 3 experiments. In 1 of 
the 2 experiments which included an untreated 
group, the mean tumor weight of the group treated 
with normal plasma was identical with that of 
the untreated group. In the other experiment it 
was somewhat less, but still 1.6 times greater than 
the mean tumor weight of the chicks treated with 
malarious plasma. 


1333. Changes of dermal connective tissue 
after total-body irradiation. A. C. Upton 
AND W. D. Guns (introduced by Jacos Furtn). 
Biology Div., Oak Ridge Natl. Lab., Oak Ridge, 
l'enn. 

Irradiation has been observed previously to 
result in heightened vascular permeability, as 
well as increased spreading of intradermally-in- 
jected dye. The purpose of these experiments was 
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to correlate the permeability changes in blood 
vessels with those of dermal connective tissue. 
The spreading of Evans’ Blue injected intrader- 
mally at varying intervals after exposure to me- 
dian-lethal doses of x-radiation was studied in 
adult rats. The rate of spreading of dye was in- 
creased significantly, beginning 5-7 days post- 
irradiation and remaining elevated for 1-2 wk. 
This period coincides with the hemorrhagic phase 
of the acute radiation syndrome, as determined 
earlier in rats of the same strain. The Hale reac- 
tion for acid polysaccharide reveals an excess of 
intercellular ground substance in the dermis dur- 
ing the phase of heightened permeability. Concur- 
rently there is a diminution in the number of 
mast cells in the dermis. 


1334. Origin and function of opsonins in ex- 
perimental brucellosis of guinea pigs. Jo- 
SEPH VICTOR AND JEANNE R. VALLIANT.* Bio- 
logical Labs, Chemical Corps, Camp Detrick, 
Frederick, Md. 

The plasma opsonin titer of guinea pigs with 
brucellosis was related to the extent and intensity 
of specific lesions. Fluid from tissues with brucel- 
losis lesions showed increased opsonins which 
were higher than in plasma in early brucellosis. 
Later, opsonin in plasma was higher than in tis- 
sues. Nonspecific inflammatory tissue in guinea 
pigs with passively transferred opsonins did not 
absorb opsonins even when the tissue contained 
brucellae. The combined data indicated that bru- 
cella opsonins are formed in specific lesions of bru- 
cellosis. 


1335. Antiaccelerator (anticonvertin) activity 
of canine plasma and serum fractions. 
Rospert H. Waener,* Wave M. Brannan, JR.* 
AND K. M. Brinxuovus. Dept. of Pathology, 
Univ. of North Carolina, Chapel Hill. 

When a serum accelerator .preparation (cor- 
responding to spea or convertin) is incubated with 
BaSO,-treated normal canine plasma or serum, 
accelerator activity decreases progressively. An 
assay has been developed to study this antiac- 
celerator effect, and the factor producing the in- 
activation has been partially characterized. The 
assay consists of two stages: a) incubation of serial 
dilutions of BaSQ,-treated test material with 
standard buffered accelerator preparation (30 min, 
28°C.), followed by 10-fold dilution of the mixture 
to slow the inactivation; b) assay of residual ac- 
celerator by means of its effect on the clotting 
time of a mixture of canine hemophilic plasma, 
cephalin, calcium and imidazole. For each ma- 
terial being tested for antiaccelerator activity, 
that concentration is found which is required to 
destroy 50% of the activity of the accelerator prep- 
aration in the 30-min incubation. Most of the 
antiaccelerator activity is precipitated between 
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70 and 80% saturation with ammonium sulfate. 
Activity of this fraction is destroyed by heat 
(12 min, 65°C.) or by ether treatment, but is not 
lost on dialysis. Albumin fractions of canine 
plasma and serum have similar amounts of ac- 
tivity. Normal and hemophilic plasma fractions 
also have similar activity. No antithromboplastic 
activity has been demonstrated. Attempts at 
purification have indicated that the physical prop- 
erties of antiaccelerator factor closely resemble 
those of plasma antithrombin. Whether anti- 
accelerator is a distinct entity or is merely a dif- 
ferent manifestation of antithrombin is a question 
that remains unanswered. 


1336. Localization of formazan by intact HS1 
mouse tumor cells. G. Z. WiLuiams. Samis 
Grotto Cancer Research Labs., Dept. of Oncology, 
Med. College of Virginia, Richmond. 

Minute amounts of tetrazolium (tetraphenyl 
tetrazolium chloride) in modified Ringer solution 
gain access to the cytoplasm of living fresh HS1 
free growing cells and some is reduced to formazan. 
This product absorbs ultraviolet light and can be 
visually localized within the cell by ultraviolet 
television microscopy. A washed suspension of 
tumor cells is incubated for 30 min at 38°C. in 
modified Ringer solution containing 0.001 to 
0.025% tetrazolium. The results are illustrated 
in lantern slides depicting the localization of the 
formazan in the cells as seen on the television 
monitor screen. At the lower concentrations this 
salt seems relatively nontoxic. Results with three 
tetrazolium compounds are reported. 


1337. Effect of irradiation on in vivo tetrazo- 
lium reduction by HS] mouse tumor cells. 
J. T. Wriurams* anp G. Z. Wiiitams. Samis 
Grotto Cancer Research Labs., Dept. of Oncology, 
Med. College of Virginia, Richmond. 

Ultraviolet television microscopy is utilized for 
localizing the absorptive tetrazolium reduction 
products in the cytoplasm of intact HS1 mouse 
tumor cells. The capacity of these cells to take up 
tetrazolium (tetraphenyl tetrazolium chloride) 
and reduce it before and after irradiation with 
beta and gamma rays (radiogold and radiophos- 
phorus) is compared. After irradiation by rela- 
tively large doses (4000-6000 reps of P%2, and 7000 
reps Au’) the amount of tetrazolium reduced 
within the cell is markedly increased. Lantern 
slides illustrate these results. 


1338. Effect of spleen shielding, glutathione, 
and para-aminopropiophenone upon recov- 
ery of the small bowel epithelium of the 
rat following total body x-radiation. R. 
BianpD WILLIAMS, JR. AND ROBERT P. DELONG 
(introduced by GrorGcEe Brecuer). Pathology 
Division, Naval Med. Res. Inst., Bethesda, Md. 
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Reduced glutathione (4 mg/gm) and _ pura. 
aminopropiophenone (30 mg/kg) were injected 
intraperitoneally into two groups of rats 15 and 
30 min respectively before 900 r total body radia- 
tion (200 KVP therapy machine, 44 r/min). The 
exteriorized spleens of two groups of rats exposed 
to the same irradiation were encased in lead and 
sham (lucite) shields. Both reduced glutathione 
and papp afforded considerable protection to the 
small bowel epithelium as demonstrated by the 
extent of recovery of mitotic activity 73 hr follow- 
ing irradiation. The number of mitoses encoun- 
tered at this time in animals injected with reduced 
glutathione exceeded the number present following 
700 r in untreated rats. Oxidized glutathione had 
no effect. The number of mitoses encountered 73 
hr after 900 r in animals treated with para-amino- 
propiophenone approached that encountered in 
untreated animals exposed to 450 r. Spleen shield- 
ing had no effect upon recovery of the small bowel 
epithelium. The number of mitoses encountered 
following 900 r and shielding with either a lead or 
sham shield was approximately equal to the num- 
ber encountered following 800 r in unshielded ani- 
mals. The minimal protection with both sham and 
lead shields is attributed to the Pentothal anes- 
thesia. Even shielding the entire body had no 
effect upon the rate of recovery of an exteriorized 
loop of small bowel. These results differ from pre- 


vious reports by Jacobson et al. and Cronkite 
and Brecher relating to mice. The reasons for 
this apparent discrepancy will be discussed. 


1339. Cytoplasmic ribonucleic acid in human 
and animal hepatic parenchyma. W. LANE 
Wiuuams. Dept. of Anatomy, Univ. of Minne- 
sota, Minneapolis. 

Cytoplasmic ribonucleic acid was studied in 
normal and diseased human livers, and in normal 
and experimentally injured (carbon tetrachloride, 
cortisone, starvation, protein and choline deficien- 
cies) livers of dogs, mice, rabbits and rats. I’or- 
maldehyde-containing fixatives (except Bouin’s 
fluid) and Zenker’s acetic acid solution were 
equally satisfactory for demonstrating ribonu- 
cleic acid by ribonuclease-hydrolysis and staining 
with toluidine blue (20-30 min for formaldehy ‘le- 
solutions, 1 hr for Zenker’s) or gallocyanin- 
chromalum at px 2.5 (48-60 hr). After acetone- 
fixation basophilia was hydrolyzed by the buiier, 
pH 6.8, used in the ribonuclease-solution. B:s0- 
philia shown by gallocyanin-chromalum at pu 3.9 
was not hydrolyzed by ribonuclease. Hydrolvsis 
in 0.3 m trichloroacetic acid (90°C. for 15 min) 
removed all basophilia stained by toluidine biue, 
or gallocyanin-chromalum at pu 2.5, but not by 
gallocyanin-chromalum at pu 3.9. After this «vid 
hydrolysis, nuclei were Feulgen-negative but so:e 
cytoplasmic and nuclear acidophilia remained. 
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Animal and human livers reacted almost iden- 
tic: lly to basophilic staining and to ribonuclease 
or acid hydrolysis. Injured livers of animals 
showed generalized or zonal depletion of ribonu- 
cleic acid. In man, ribonucleic acid was reduced 
in cirrhosis, fatty livers, in livers containing car- 
cinvmatous metastases, and in porphyria. Fixation 
in {ormaldehyde-lanthanum acetate solutions pre- 
vented hydrolysis of basophilia by ribonuclease 
and inhibited hydrolysis by trichloroacetic acid. 


1340. Uterine changes in Bagg Albino mice 
under the influence of alpha estradiol- 
sensitized collodion particles, multiple 
pregnancies and advancing age. WILLIAM L. 
WILLIAMS,* KaTHERYN PAULLUS* AND Cyrus 
C. Ertcxson. Inst. of Pathology, Univ. of Ten- 
nessee, Memphis. 

Loeb, Suntzeff and Burns and others have pre- 
viously described the uterine changes produced 
in various strains of mice with estrogenic hor- 
mones. Edgar Allen and others have correlated 
the cytological changes characterizing the estrous 
cycle in mice with the histological uterine cervical 
and vaginal changes. This report records the uter- 
ine changes in 300 Bagg Albino mice including the 
following groups: a) injected animals receiving 
1.1 wg of alpha estradiol on colloidon particles 
twice weekly or 4.4 ug monthly, spayed and non- 
spayed, b) breeding controls, c) noninjected, 
spayed controls, and d) noninjected, nonspayed 
controls. Erickson, Williams and Paullus in a pre- 
vious preliminary report (Federation Proc., March, 
1952) described 26 carcinomas of carcinoma-like 
lesions of the cervix in the injected animals. 
Widespread tissue changes occur throughout the 
uterus with extensive metaplasia of endometrial 
epithelium and pronounced hyalinization of 
stroma notable after 6 to 8 mo in a significant 
percentage of animals in these experiments. These 
and other pathological changes will be correlated 
with multiple pregnancies in breeding controls, 
and aging in castrate and noncastrate controls. 
Control groups have been studied in an attempt 
to determine the relationship of pyometria to 
metaplasia and estrogen administration, and stro- 
mil hyalinization in relation to estrogens and to 
endometrial metaplasia. One instance of adeno- 
carcinoma arising from the uterus occurred in an 
estrogen treated animal and will be illustrated 
and discussed in relation to endometrial hyper- 
plasia. 


1311. Regeneration of liver of mouse treated 
with earbon tetrachloride after total body 
\-irradiation. J. WALTER WILSON AND Mary 
It. F. Day.* Biological Lab., Brown Univ., Provi- 
‘lence, R. I. 

Mice of strain BUB were given 500 r or 700 r 
toial body x-irradiation and immediately after- 
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ward a subcutaneous injection of 0.1 ce of a 40% 
solution of CCl, in sesame oil. The LD50/30 days 
of this strain is about 575 r. Central necrosis of 
the liver was similar to that following a dose of 
CCl, alone. Regeneration after irradiation and 
CCl, seems normal and complete. During regenera- 
tion the livers of the mice show a greatly increased 
number of mitotic abnormalities like those we 
have previously reported in the liver of the mouse 
regenerating after CCl, treatment. This corre- 
sponds to the findings of Brues in the liver of the 
rat irradiated during regeneration after partial 
hepatectomy. In seme individuals as many as 25% 
of the mitotic figures are metaphases with some 
scattered chromosomes, and anaphases and tele- 
phases with chromatin bridges. In our experiments 
irradiation occurred before the initiation of re- 
generation when there is no active mitosis in the 
liver. In another series of mice given the stand- 
ard dose of CCl, 6 days after 500 r irradiation, the 
course of necrosis and repair is also normal except 
for the occurrence of mitotic abnormalities. Ap- 
parently the effect of the irradiation that results 
in mitotic abnormalities may occur in resting as 
well as in mitotically active cells, and may per- 
sist for some time. It does not, however, seriously 
impair the regenerative capacity of the liver. 


1342. Factors responsible for lipomatous and 
atheromatous lesions in coronary arteries 
of rat. Ropert W. Wisster, Jay L. Couins,* 
MARJORIE SCHROEDER* AND KaTHRYN SOULEs.* 
Dept. of Pathology, The Univ. of Chicago, Chicago, 
Til. 

Four groups of young adult male rats have been 
fed different rations for 1 yr. Lipomatous lesions 
of the coronary arteries have been observed in a 
group receiving a high fat (lard), high choline 
ration with a small amount of added cholesterol 
and in a group receiving the same ration without 
added cholesterol. No significant lesions were seen 
in groups receiving a similar ration in which corn 
oil was substituted for lard as the fat source or 
in those receiving a commercial stock diet. The 
incidence of the lesions has been correlated with 
the progressive changes occurring in the blood 
chemical determinations. In an acute experiment 
5 groups of rats each force fed an identical high 
fat, high choline ration containing cholesterol and 
with 1% NaCl in their drinking water have been 
subjected to anti-rat-kidney serum, DCA, and 
sesame oil injections alone and in combination. 


. Acute lipomatous and atheromatous lesions have 


been observed in the coronary arteries of only 
the group receiving all 3 of these injected sub- 
stances simultaneously. The results have been 
correlated with the presence or absence of acute 
arteritis. 
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1343. Endogenous bacterial infections in folic- 
acid-depleted rats. Conrapo F. ASENJO AND 
A. PoMALES-LEBRON.* Depts. of Biochemistry 
and Nutrition and of Microbiology, School of 
Medicine, Univ. of Puerto Rico, San Juan. 

The presence of lesions of bacterial nature in the 
spleen and other organs of folic acid depleted rats 
have been observed by several investigators in- 
cluding ourselves. It is, therefore, pertinent to 
ask if a bacteriemia is a prevalent finding in these 
animals. To try to find an answer to this question 
is the purpose of the present report. Wistar rats 
from our colony were used in this experiment. 
They received since the 21st day a folic acid free 
diet containing 2% succinylsulfathiazole. The rats 
were kept in this diet until they developed a severe 
leukopenia and granulocytopenia (31-42 days). 
Blood was then obtained by heart puncture under 
asceptic conditions. The animals were afterwards 
sacrificed and the spleen removed also under 
asceptic conditions. Blood and spleen samples 
were cultured in thioglycollate broth. From 0.1 
to 0.5 ml of blood was added to 5 ml of the medium. 
The results obtained showed the presence of bac- 
teria in the blood of 11, and in the spleen of 14, 
of the 38 depleted animals used in this experi- 
ment. The organisms more frequently encountered 
were Escherichia coli, Micrococcus albus, Pseudo- 
mona aeruginosa, a nonhemolytic streptococcus, 
unidentified gram negative bacilli and a diph- 
theroid unidentified gram positive bacillus. No 
bacteria could be cultured from the blood or 
spleen of 17 control rats. 


1344. Efficient utilization of intravenous caro- 
tene by the rat. J. G. Brert AND CLIFFORD J. 
PoLLaRD (introduced by ArtLp E. HANsEn). 
Dept. of Biochemistry and Nutrition, Univ. of 
Texas Med. Branch, Galveston. 
Vitamin-A-deficient rats were given a single 

intravenous or oral dose of aqueous 6-carotene 

solubilized with Tween 40. With either 4 ug or 50 

ug 01 carotene, the growth response and survival 

of injected groups were superior to those of oral 
groups. However, when tocopherol was incor- 
porated in the carotene solution, the oral route 
was more effective. In a study of the rate of for- 
mation of vitamin-A-deficient rats were injected 
With 100 ug carotene, sacrificed at intervals and 


analyzed for vitamin A and carotene. Serum vita- 
min A reached a maximum of 134 ug % in 6 hours 
and fell to 8 ug % in 7 days. Serum carotene pro- 
gressively decreased from zero time and dis- 
appeared after 48 hours. Liver and kidney vitamin 
A were greatest at 18 hr (4.6 and 3.4 ug total, re- 
spectively). Total liver carotene of 40 ug at 6-12 
hours fell to 12 ug in 7 days. Kidney carotene was 
always less than 1 ug. Small intestine, lung and 
spleen contained a maximum of 2-5 ug carotene in 
6-12 hours, but less than 1 ug vitamin A. In studies 
of possible sites of conversion of intravenous 
carotene, it was found that ligating the bile duct 
did not interfere with the conversion. Further- 
more, rats injected with carotene after surgical 
removal of the small intestine, then killed after 
4-6 hours, had 24-107 ug % vitamin A in the serum, 
and total liver + kidney vitamin A of 1-3 ug. 
These latter findings are proof that considerable 
formation of vitamin A from carotene can occur 
in tissues other than the small intestine. 


1345. Bronchodilator and other pharmacologi- 
cal properties of chloroethyltheophylline 
(EN-609). Harotp BLumBeEeRG, STEVEN CaR- 
son,* Epwarp STe1n,* ALBERT SCHLESINGER* 
AND SAMUEL M. Gorpon.* Research Labs., Endo 
Products Inc., Richmond Hill, N. Y. 

Most of the undesirable side-reactions of amino- 
phylline therapy, such as hyperpnea, syncope, and 
cardiac arrhythmias, are due to central and myo- 
cardial stimulation. Pharmacological studies on 
chloroethyltheophylline (EN-609) indicate that 
this compound does not cause the theophylline 
type of central nervous stimulation, as deter- 
mined in mice, rats, guinea pigs, and rabbits. 
Animals injected with aminophylline showed rest- 
lessness, increased respiratory rate, and tonic 
convulsions, but after EN-609 the animals were 
quiet, the respiratory rate tended to decrease 
slightly, and no convulsions appeared except for 
the terminal clonic asphyxiel convulsion at lethal 
dosages. Furthermore, EN-609 showed only one- 
third the myocardial stimulating activity of ami- 
nophylline when tested on the isolated rabbit 
heart by the Langendorff method. The decreased 
myocardial stimulation of EN-609 was also dem- 
onstrated in the intact rabbit. When compared 
for bronchodilator activity in protecting guinea 
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pigs against histamine and acetyl-beta-methy]l- 
choline aerosols, EN-609 was found to be one 
and a half times as potent as aminophylline after 
intraperitoneal injection. After oral administra- 
tion EN -609 was twice as potent as aminophylline. 
EN-609 did not manifest significant specific anti- 
histamine or antiacetylcholine activity when 
tested on the guinea pig ileum in vitro. The toxic- 
ity of EN-609 was approximately the same as that 
of aminophylline by oral, subcutaneous, and in- 
traperitoneal administration, and appeared about 
one and a half times that of aminophylline by 
intravenous administration. Preliminary feeding 
experiments indicate that EN-609 causes less 
gastrointestinal irritation than aminophylline. 
EN-609 also showed coronary dilator potency 
in the isolated rabbit heart and diuretic activity 
in rats. 


1346. Growth depressing effect of aureomycin 
in folic-acid-deficient chicks. GEorRGE M. 
Briees, MatriE Rar SpivEy* anp Liaia Or- 
T1z.* Natl. Insts. of Health, Bethesda, Md. 
There have been several reports that aureomy- 

cin increases the growth rate of folic acid deficient 
rats and chicks. Under our conditions, however, 
aureomycin has had an opposite effect in chicks. 
Folic acid deficiency was produced by the omission 
of pteroylglutamic acid from a purified diet (Proc. 
Soc. Exper. Biol. & Med. 81: 113, 1952). Deficient 
chicks weighed an average of 231 gm at 4 weeks 
(8 experiments, 6 chicks/group) compared with 
361 gm for controls fed pteroylglutamic acid (3 
mg/kg of diet). Crystalline aureomycin, at levels 
of 20 to 500 mg/kg in the folic-acid-deficient diet, 
further reduced the body weight to an average of 
about 130 gm. Levels below 20 mg had no consist- 
ent influence on growth. Aureomycin depressed 
growth when otherwise adequate levels of pteroyl- 
glutamic acid (0.2 mg/kg) were fed. In contrast, 
no reduction in growth was obtained when aureo- 
mycin was added to the control diet containing 
3 mg of pteroylglutamic acid/kg or to diets de- 
ficient in thiamine, pantothenic acid, or pyridox- 
ine. Terramycin, chloromycetin and sulfasuxidine 
produced growth retardation in the folic acid- 
deficient chicks, whereas, procaine penicillin G 
and bacitracin had no influence. It may be sig- 
nificant that the growth of our folic acid-deficient 
chicks is greater than that reported by several 
other laboratories. It is apparent from these 
results that factors other than diet, perhaps the 
nature of the intestinal flora, may also affect the 
severity of folic acid deficiency in the chick. 


1347. Influence of standardizing diet on nitro- 
gen metabolism during caloric restriction. 
Doris Howes CaLLoway* AND Harry SPECTOR. 
Quartermaster Food and Container Inst. for the 
Armed Forces, Chicago, Ill. 


FEDERATION PROCEEDINGS 


Volume 19 


Rats were fed one of four standardizing diets to 
maintain body weight: a) commercial stock diet; 
b) commercial diet diluted with sucrose; c) 28% 
casein-purified diet; d) 18% casein-purified diet. 
Forty-six calories were required to maintain body 
weight at 300 gm; at this level diets a and c sup- 
plied 450 mg of nitrogen and diets b and d, 270 mg. 
All groups were shown to be in positive nitrogen 
balance during standardization management. Ani- 
mals were sacrificed for nitrogen determinations 
of liver, plasma and carcass. Nitrogen stores were 
not significantly different. For the succeeding 12 
days all animals were supplied a maintenance 
level of nitrogen, 160 mg daily, from a high fat- 
egg albumin diet while restricted to half the 
caloric requirement. Nitrogen balances and com- 
position studies were made periodically. Animals 
pre-fed commercial rations showed markedly 
greater body weight and nitrogen losses during 
the first two days than those pre-fed casein diets. 
These differences diminished after the 4th day. 
In the early period, losses of liver nitrogen were 
also largest in the high nitrogen commercial ration 
group. However, all groups ultimately lost approx- 
imately 20% of the total liver nitrogen. Plasma 
and carcass proteins declined more gradually. 


1348. Fat protection in x-radiation injury. 
AMBER L. 8. CHENG* anp Harry J. DEUEL, 
Jr. Univ. of Southern California, Los Angeles. 
Fat exerts a marked protection in rats against 

x-radiation injury (J. Nutrition, 48: 161, 1952). 

Protection is likewise afforded by 10 mg linoleate 

daily (Science, in press). In the present tests, 

weanling rats were given fat-free diet high in B- 

vitamins and ascorbic acid without (J) or with 

(IT) 10% defatted liver powder. Male rats in 

groups I and II were subdivided into groups re- 

ceiving no fat supplement a), or cottonseed oil at 

0.4 ml 6), or 0.1 ml daily c), or hydrogenated 

coconut oil at 0.4 mld), or 0.1 ml daily e). Females 

received one-fourth these dosages. After receiving 
diets and supplements for 8 weeks, rats were sub- 

jected to x-radiation once weekly (300 r for 2 

weeks, 200 r for 8 weeks). Protection, as indi- 

cated by survival, was afforded by defatted liver 
powder alone (JJ, a), cottonseed oil alone (J, )) but 
best by a combination (JI, b). At lowes cottonseed 
oil dosage (JJ, c), no improvement obtained over 
liver powder alone (JJ, a). When hydrogenated 
coconut oil was fed, no increased survival was 
noted (J, d, e) although positive results were still 
obtained with liver powder (J/,d, e). The protection 
against x-radiation injury with liver powde: ap- 
parently differs from that afforded by fat. The 
negative effect obtained with hydrogenated c0- 
nut oil emphasizes the fact that essential fatty 
acids are the protective agents. (Supported by 
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Atomic Energy Commission, Contract AT-(11-1)- 
113.) 


1349. Effect of dehydrating and defatting on 
nutritive value of beef proteins. HELEN E. 
CuaRK AND Apa M. Sreymour (introduced by 
Peart P. Swanson). Dept. of Foods and Nutri- 
tion, Kansas State College, Manhattan, Kans. 
The nutritional value of beef may be altered 

distinctly by dehydrating and defatting it under 
certain conditions. When raw beef, dehydrated 
and defatted by an azeotropic process with eth- 
ylene dichloride, was incorporated in 11 diets in 
quantities that supplied 0.3 to 3.3% of nitrogen, 
optimum growth of weanling rats did not occur 
even with the highest concentrations of nitro- 
gen. Rats fed a diet containing 1.8% of nitrogen 
gained only 1.3 gm/day. Doubling the intake of 
all vitamins, or of choline alone, did not improve 
the response. Satisfactory gains were made, how- 
ever, when either trichloroethylene or heptane 
was used as the extractant, but not when propyl- 
ene was employed. Growth of rats fed the diet 
providing 1.8% of nitrogen from beef extracted 
with ethylene dichloride was stimulated by sup- 
plementation with methionine. Addition of 10 mg 
of methionine-N/100 gm of diet almost doubled 
both the daily gain and the gain/gm of nitrogen 
ingested. With 30 mg of methionine-N, the daily 
gain was 3.9 gm. The quantity of supplemented 
diet that was ingested daily (10.5 gm) yielded 190 
mg of nitrogen. It supplied 5.5 mg of nitrogen 
from methionine and 1.4 mg from cystine. This 
quantity of methionine nitrogen elicited a maxi- 
mum growth response; larger amounts seemingly 
had no additive effect. Nitrogen balances and the 
nitrogen content of livers and carcasses are being 
examined also. 


1350. Na, K and Cl of certain tissues of the rats 
after a low choline diet and during early 
dietary rehabilitation. R. CLayton* anp E. 
Da Costa. U. S. Army Med. Nutrition Lab., 
Chicago, Ill. 

Na, K and Cl were determined on the skin, 
muscle liver and total carcass of 96 rats, half 
males and half females. Each group conisted of 
30 weanlings and 16 8-month-old rats fed either 
a) an adequate diet of b) a low (10 mg/100 gm) 
choline diet for 6 weeks and rehabilitated for 1, 
2,3 or 7 days on, c) a high (60%) protein, d) high 
(35%) fat or, e) high (81%) carbohydrate diet. 
In the males and females after a low choline diet, 
skin Na decreased about 33% and in all other 
tissues it rose; skin K hardly changed while in all 
other tissues it rose. During rehabilitation on a 
high protein diet, Na increased except in the 
liver, and K rose only in the skin. On the high fat 
diet Na decreased in all tissues of the male but 
increased in the skin and liver of the females. 
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K rose initially but declined within the week. On 
the high carbohydrate diet, Na increased only in 
the skin initially, but increased in the liver by the 
end of the week in the males. In the females Na 
rose but K lowered. Chloride in general followed 
the pattern of Na. In the older animals on the low 
choline diet, Na, K, and Cl decreased in all 
organs except K and Cl in the liver. During re- 
habilitation Na increased in all organs and K 
decreased in most. The changes in mineral con- 
centration due to sex, age and diet probably relate 
to adrenal changes. 


1351. Changes in total fat and water content 
of carcass, kidney, heart and liver of the 
male albino rat after dietary restriction and 
rehabilitation. E. Da Costa anp R. Cuay- 
Ton*. U.S. Army Med. Nutrition Lab., Chicago, 
Til. 

The total fat and water content of the carcass, 
kidney, heart and liver of 342 male rats were 
determined. Either a) a normal diet, 6) low calorie 
(simple caloric restriction), c) carrot diet (1.9% 
protein), or d) limited quantities of a high salt 
(5% protein, 10% salt) diet were fed an average 
of 95 days. Restricted animals, remaining after 
sacrificing suitable controls, were rehabilitated 1 
to 93 days on either, e) high (60%) protein, f) high 
(35%) fat or g) high (81%) carbohydrate diets. 
During restriction the total water and fat de- 
creased in all organs except the liver of rats on 
the carrot diet, where an average of 133% increase 
in fat occurred. During rehabilitation total water 
increased in the carcass on all diets following the 
carrot diet, in the kidney on high carbohydrate 
after the carrot and high salt diet, in the heart on 
high carbohydrate following the three types of 
restriction, and in the liver on the high protein 
and high fat diets following the low calorie diet. 
Total fat increased except in livers from rats re- 
habilitated after the carrot diet. After late re- 
habilitation, excessive gains in fat occurred in 
carcass on high fat and high carbohydrate diets 
and in kidney and liver on the high fat diet after 
all three types of dietary restriction. Since high 
protein increased body weight without causing 
excessive fat deposit, it should be the diet of 
choice during rehabilitation. 


1352. Relationship of histidine to the excre- 
tion of a glutamic acid derivative in folic 
acid-deficient rats. FLoyp 8. Dart, MILTON 
SILVERMAN,* HERBERT TaBor,* ALAN H. MEH- 
LER* AND Hugo BaveEr.* Natl. Insts. of Health, 
Bethesda, Md. 

The relationships between amino acid and pro- 
tein metabolism and folic acid have been of in- 
terest in this laboratory for many years. Not only 
does protein deficiency cause a folic-acid defi- 
ciency, but also protein or amino acids have been 
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shown to be of value in the prevention and treat- 
ment of blood dyscrasias and other signs associated 
with a deficiency of this vitamin (Dart. Int. Soc. 
of Hem. Abstract 14, p. 32, 1948). Tryptophan, 
histidine and, to some extent, methionine have 
proved to be of particular significance in these 
studies. It has been found also that rats with 
sulfasuxidine-induced folic-acid deficiency excrete 
large amounts of a glutamic acid derivative (S11- 
VERMAN, BAKERMAN AND Dart. Federation Proc. 
10: 247, 1951). A relationship to histidine metabo- 
lism appeared possible from the work of Sera, of 
Tabor and Hayaishi (J. B. C. 194: 171, 1952), and 
others. Accordingly, histidine was fed to rats 
with sulfasuxidine-induced granulocytopenia with 
resultant large increases in the excretion of bound 
glutamic acid. Oral urocanic acid led to a similar 
though less striking result. The derivation of this 
glutamic acid derivative from histidine was dem- 
onstrated in experiments in which histidine, lab- 
eled with N"™ in the y position, was fed to folic- 
acid deficient rats; 55% of the isotope was 
recovered in the urinary glutamic acid derivative. 
The urinary compound has been shown to contain 
equimolar proportions of glutamic acid, formic 
acid and ammonia (SILVERMAN, in press). 


1353. Effect of injecting and feeding vitamin 
B,2 to hens on content of the vitamin in the 
egg, chick and blood. C. A. DentTon,* W. L. 
Kewiocae,* R. J. Lituim,* J. R. SizEMoRE* AND 
H.R. Birp. Bureau of Animal Industry, U.S. 
Dept. of Agriculture, Beltsville, Md. 

A more rapid and greater deposition of vitamin 
Biz in eggs resulted when the vitamin was injected 
rather than fed to hens. Daily injection of 3 ug 
of Bi2/hen increased the Biz content of the egg 
from .08 to 1.25 wg in 8 days. Feeding a similar 
vitamin required 16 days to increase the Bie 
content from .08-.66 ug/egg. The administration 
of 5, 10 and 25 wg caused an increase in the Bie 
activity of the eggs at each level. The eggs from 
the injected hens showed about twice the activity 
of the eggs from hens that were fed the vitamin. 
At the 25 ug level the former plateaued at about 
7.8 ug/egg as contrasted with 3.5 ug for the latter. 
Newly hatched chicks showed about the same Bie 
activity as the eggs. The blood of the hens in- 
jected at the 3, 5 and 10 wg level showed 2 to 3 
times the Bie activity of the blood from hens 
fed the same quantities of the vitamin. At the 10 
ug level the former gave a value of .12 ug/ml and 
the latter .04 ug/ml. However, at the 25 yg level 
there was an apparent 4-fold increase to .5 ug/ml 
in the case of the injected hens, whereas the activ- 
ity of blood of the hens fed this level remained 
constant at .04 ug/ml. 


1354. Desoxypyridoxine antagonism of trans- 
aminase: augmentation by testosterone. 


FEDERATION PROCEEDINGS 


Volume 12 


L. 8. Drerricu (introduced by Maurice §, 

Suits). Depts. of Biochemistry and Surgery, 

College of Physicians and Surgeons, Columbia 

Univ., New York City. 

The administration of desoxypyridoxine, by 
injection, to adult Cs; black male mice fed an 
ad libitum diet of Rockland Chow markedly 
lowered the glutamic-aspartic transaminase activ- 
ity of the various tissues studied. The degree of 
antagonism was, in general, proportional to the 
total vitamin Bs concentrations and the glutamic- 
aspartic transaminase activities of the tissues 
involved, i,e., highly active tissues such as heart 
were more resistant to desoxypyridoxine than 
tissues of low activity, e.g. lung. Administration of 
testosterone at a level of 25 mg/kg/day, under 
similar conditions, failed to affect the glutamic- 
aspartic transaminase activities of the tissues 
analysed. However, when desoxypyridoxine and 
testosterone were given in combination, testos- 
terone was observed to greatly potentiate the 
effect of desoxypyridoxine on the glutamic-aspar- 
tic transaminase system of most tissues studied. 


1355. Some effects of vitamin E on amino acid 
metabolism. James 8. DINNING (introduced 
by Rosert E. Ouson). Dept. of Biochemistry 
and Nutrition, Grad. School of Public Health, 
Univ. of Pittsburgh, Pittsburgh, Pa. 

Vitamin E deficiency was produced in rabbits 
by feeding a purified diet. Controls were given this 
diet with supplements of alpha-tocopherol. In 
addition to creatinuria the deficient animals ex- 
creted extra amounts of free amino acids and 
xanthurenic acid (green color with iron salts). 
Experiments with paper chromotography indi- 
cated that the elevated amino acid excretion by 
E-deficient rabbits represented a generalized ami- 
noaciduria. In order to further investigate a 
possible relationship between vitamin E and Bs, 
rats were given a diet deficient in pyridoxine. The 
administration of vitamin ‘E hastened the appear- 
ance of Bs deficiency symptoms. These results 
suggest that vitamin E is concerned with amino 
acid metabolism and is probably interrelated with 
vitamin Beg. 


1356. Enzymatic release and synthesis of 
citrovorum factor (CF) by avian liver ho- 
mogenate. V.M. Doctor,* CHaRLESTA BrowN* 
AND J. R. Coucn. Tezas A. & M. College Sistem, 
College Station. 

Studies of the factors affecting the in vitro 
conversion of added folic acid (PGA) to C! by 
chick liver homogenate are complicated by the 
presence in chick liver of a bound form oi CF 
and also a CF-liberating enzyme. The rate of 
release of CF from chick liver homogenate by 
autolysis (pH 6.3) was increased by anaerob:osis 
and by ascorbate but was not influenced by 
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aminopterin. Such rate of release was further 
increased by anaerobiosis and ascorbate together. 
The supernatant fraction of chick liver is the 
principle source of the CF conjugase and of the 
CF conjugate. Anaerobic conditions promote the 
rate of conversion of added PGA to CF by chick 
liver homogenate. Ascorbate failed to influence 
such conversion while aminopterin completely 
blocked the reaction. The conversion of PGA to 
CF by chick liver homogenate is influenced by 
the vitamin Biz content of such homogenate. 
Livers from hens injected with 1 y Bie per bird 
per week contained an average of 176 my Bi2/gm 
while those from hens on a deficient diet contained 
an average of 67 my Bis/gm. Under anaerobic 
conditions liver homogenates (pH 6.3) from hens 
injected with Biz synthesize CF from added PGA 
more effectively than similar homogenates of 
liver from hens fed the deficient diet. In vitro 
addition of Biz to the homogenate of liver from 
deficient birds failed to give an increased synthesis 
of CF. 


1357. Some effects of atabrine on leucocyte 
production. Cart D. Dovetass,* Paut L. 
Day, I. MescHAN* AND BARBARA KELLEY.* 
Depts. of Biochemistry and Radiology, School of 
Medicine, Univ. of Arkansas, Little Rock. 

We have noted that the addition of atabrine 
to a purified diet causes a marked increase in the 
leucocyte level in both rats and chicks. Since 
x-irradiation is known to produce a marked 
leucopenia in experimental animals it seemed 
possible that atabrine might prevent this leuco- 
penia. Litter-mate rats, one-half of which had 
received atabrine at the level of 50 mg/100 gm of 
diet, were subjected to sublethal doses of x- 
irradiation (400 r in air). A severe leucopenia 
developed in both groups but 30 days following 
irradiation the group receiving atabrine had aver- 
age leucocyte counts of 23,000/mm while in the 
usupplemented controls the level was 19,000/ 
mm’, Day-old chicks were also given a purified 
diet without and with atabrine (50 mg/100 gm). 
After 2 weeks the atabrine-supplemented chicks 
had a leucocyte level of 42,000/mm whereas in 
the unsupplemented controls the level was only 
30,000/mm*. On this day one-half of each group 
was given a dose of 867 r. On the day following 
irradiation the leucocyte level had fallen to 14,000/ 
mm’ in both irradiated groups. On the 7th day 
iollowing irradiation the atabrine-treated birds 
tad a leucocyte level of 14,000/mm* while the 
level in the unsupplemented irradiated birds was 
80 low that no cells were visible in the hemocy- 
‘ometer. The atabrine-supplemented birds also 
showed a slight increase in survival rate. The 
Possible significance of these results in terms of 
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radiation protection and mechanism of leucocyte 
formation will be discussed. 


1358. Interrelationships between vitamin B,>2 
and methionine in metabolism. CEcILE 
Hoover Epwarps AND RutH T. CarTER (in- 
troduced by Peart P. Swanson). School of 
Home Economics and The George Washington 
Carver Foundation, Tuskegee Inst., Tuskegee, Ala. 
Research conducted during the past year sug- 

gests that vitamin Biz and methionine are inti- 
mately related in the metabolism of rats partially 
depleted of protein reserves. After ad-libitum 
feeding for 6 days of a diet low in nitrogen but 
adequate in other nutrients, adult male rats were 
force-fed a basal ration containing eight essential 
amino acids (methionine and arginine-free) for a 
9-day interval (period I). The animals were 
divided into groups of 6 and fed daily for 9 days 
(period II) the basal amino acid diet with either 
a) no supplement, b) 25 mg methionine, c) 0.4 
micrograms vitamin Bi2, d) 25 mg methionine 
and 0.4 micrograms vitamin Bis, or e) 50 mg 
methionine. Nitrogen balances were determined 
during the last 5 days of periods I and II. Animals 
receiving a supplement of 25 mg methionine were 
in negative nitrogen balance and had high con- 
centrations of liver fat. When the diet was supple- 
mented with vitamin Bi. and 25 mg methionine, 
the animals were in nitrogen equilibrium and the 
concentrations of liver fat were normal. In the 
absence of methionine, animals receiving vitamin 
Biz were in negative nitrogen balance. When 50 
mg methionine were fed, nitrogen balance was 
achieved, but concentrations of liver fat were 
abnormally high. Methionine alone, in concentra- 
tions which maintained nitrogen balance, stimu- 
lated a 50% increase in the production of hemo- 
globin. 


1359. Effect of ascorbic acid on rats deprived 
of pantothenic acid during pregnancy. 
Guapys Everson, Lois Nortrurop,* Nam 
Youna Cuune* anp Rosert Getty.* Jowa 
Agricultural Exper. Station and Veterinary An- 
atomy Dept., Iowa State College, Ames. 

Adult female rats red synthetic rations contain- 
ing all known vitamins except pantothenic acid 
and ascorbic acid, plus 2% ascorbic acid or 100 
microgram and 1 milligram quantities of calcium 
pantothenate per day have been studied for re- 
productive performance. The feeding of the above 
rations was begun immediately after the stock 
females had delivered normal-appearing first lit- 
ters. The addition of 2% ascorbic acid to the ration 
lacking in pantothenic acid had a beneficial effect 
upon reproduction. The birth weight of the young 
was improved. The pantothenic acid content of 
the blood of the newborn and their tissue stores 
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of this vitamin were increased when the mothers 
received ascorbic acid. Similarly the hepatic stores 
of pantothenic acid of the females benefited by 
the addition of ascorbic acid. Serum ascorbic 
acid and alkaline phosphatase values of the new- 
born were unaltered by the feeding of the various 
diets. Histological sections of the tibiae of the 
newborn to date revealed no dietary influence 
and in all cases the structure of the tibiae at birth 
was found to resemble that of newborn produced 
by animals on a stock diet. The tissues of the 
young of females receiving ascorbic acid con- 
tained quantities of pantothenic acid approxi- 
mately equal to those of newborn whose mothers 
had received 100 micrograms of calcium panto- 
thenate per day. 


1360. Comparative metabolic effects of thy- 
roxine and triiodothyronine in_ vitro. 
Guapys Fe.portrt (introduced by May S. Reyn- 
ops). Inst. for Enzyme Research, Univ. of 
Wisconsin, Madison. 

Since previous work had shown that thyroxine 
uncouples phosphorylation from oxidation and 
stimulates the liberation of inorganic phosphate 
from ATP in mitochondrial suspensions in vitro, 
it was of interest to compare the activity of thy- 
roxine and triiodothyronine in these systems. 
Oxidative phosphorylation was studied with rat 
kidney mitochondria using glutamate as substrate 
and glucose-hexokinase for phosphate transfer. 
In a control system the P/O thus measured was 
2.7; in the presence of 2.6 X 10 m thyroxine, 2.6 
and with 2.6 X 10° mM triiodothyronine, 2.5. 
Neither compound influenced respiration. When 
the oxidation of glutamate was blocked at the 
succinate level with malonate the respective P/O’s 
measured were 3.0, 1.8, and 2.0. In this blocked 
system, thyroxine inhibited the oxidation of glu- 
tamate 37%, whereas triiodothyronine caused 
no inhibition. The liberation of inorganic phos- 
phate from ATP was measured with fresh and 
‘preaged’ rat liver mitochondria. Except in very 
high concentration, neither compound influenced 
the splitting of inorganic phosphate from ATP 
in fresh mitochondria. When the mitochondria 
were ‘preaged’ at 37°C. for 20 minutes both 
thyroxine and triiodothyronine stimulated the 
release of about 1.5 um inorganic phosphate above 
that of the control tube in 10 minutes at 20°C. 
Data on the effects of injecting thyroxine and 
triiodothyronine in vivo on the P/O ratio and 
stimulation of respiration by phosphate acceptor 
systems will also be presented. 


1361. Influence of dietary fat and carbohy- 
drate on longevity. C. E. Frencu, R. H. 
IncraM,* G. P. Barron,* J. A. URam,* anp 
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R. W. Swirt. Dept. of Animal Nutrition, Penn. 

sylvania State College, State College. 

Continuing the investigation of the significance 
of dietary fat by means of life cycle studies (J, 
Nutrition. 48: 91, 1952), growth and longevity of 
the albino rat has been measured. A Control 
diet consisting of commercial rat diet and two 
experimental diets composed of 80% commercial 
rat diet plus 20% of corn oil or 20% of sucrose 
were fed throughout the life span of the animals. 
The experimental diets were supplemented with 
liver, yeast, choline, tocopherols, and thiamin 
to insure adequate amounts of known and un- 
known factors. No appreciable differences in 
growth rates between the three diets were noted 
for either sex. The efficiency of food utilization, 
however, was about 12% and 6% higher, respec- 
tively, for the fat and carbohydrate diets than for 
the control. No marked difference in longevity of 
the females between the three diets was observed. 
The males on the fat diet, however, showed a 
significantly shortened life span when compared 
to the carbohydrate- and control-fed males. The 
50% survival point was reached at approximately 
680 days of age by males on the fat diet, compared 
to 775 days of age for the carbohydrate and con- 
trol groups. Liver fat extraction in a group of 
adult animals of both sexes revealed a signifi- 
cantly higher fat content in males receiving the 
fat diet. Histological examination of these livers, 
however, showed no evidence of abnormalities. 


1362. Function of carnitine (Br). S. FRIgD- 
MAN,* P. K. BHATTACHARYYA* AND G. FRAEN- 
KEL. Dept. of Entomology, Univ. of Illinois, 
Urbana. 

Carnitine, $-hydroxybutyrobetain (formerly 
called vitamin Br) has been found by Fraenkel 
et al. (Nature. 161: 981, 1948; Arch. Biochem. 
Biophys. 34: 457, 468, 1951; 38: 405, 1952) to be 
required for growth of the meal worm, 7'enebrio 
molitor. Since it occurs universally in all biological 
material, and especially in very high concentra- 
tions in the muscles of many invertebrates and 
of mammals (0.1% of dry weight), an attempt has 
been made to determine the metabolic significance 
of the compound. A bacterium capable of using 
carnitine as the sole carbon source has been is0- 
lated from a soil enrichment culture. This :nicro- 


organism has been studied with respect to growth ; 


and oxidative capacity on carnitine and other 
compounds which seemed to be possible inter- 
mediates in carnitine metabolism. In vitro investi- 
gations on animal tissue constitute anoth«r ap- 
proach. The possibility of labile methyl groups 
attached to the quaternary nitrogen has been 
studied. Data seem to indicate that the ‘rans- 
ference of methyl groups from carnitine to liomo- 
cysteine to form methionine or to guanido:ceti¢ 
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acid to form creatine does not occur to any meas- 
ureable extent in the rat liver homogenate. In 
fact, large amounts of carnitine have been found 
in the muscles of many invertebrates in which 
creatine has no known function. Preliminary 
studies in vivo with C™ labelled methionine in the 
rat indicate that some radioactivity appears in 
carnitine. Other modes of cleavage of the carnitine 
molecule are at present being investigated and 
will be discussed in detail. 


1363. Niacin requirement on ‘corn’ and 
‘wheat’ diets low in tryptophan. Grace A. 
Go_psmM1TH, Haroip L. RosENTHAL* AND WAL- 
TER G. UNGLaAuB.* Nutrition Research Lab., 
Depts. of Medicine and Biochemistry, Tulane 
Univ. School of Medicine, New Orleans, La. 

In previous studies, pellagra was induced in 3 
subjects maintained for over 50 days on ‘corn’ 
diets, furnishing 190 mg tryptophan and 4.7 mg 
niacin daily. One subject given this diet plus 2 
mg niacinamide daily showed no signs of deficiency 
after 122 days (J. Clin. Invest. 31: 533, 1952). 
Subsequently, 3 subjects received ‘wheat’ diets 
furnishing 200 mg tryptophan and 5 mg niacin 
daily for over 90 days; in only one subject did 
evidence suggesting niacin deficiency appear. Dri- 
nary excretion of niacin metabolites decreased 
more slowly on the ‘wheat’ than on the ‘corn’ 
diet. One subject received the ‘wheat’ and ‘corn’ 
diets alternately for 20-day periods; after the first 
two periods, excretion of niacin metabolites was 
similar with the two regimens. In this subject, 
pellagra appeared after 3 months, following ex- 
posure to sunlight. These data suggest that with 
‘wheat’ or ‘corn’ diets containing approximately 
200 mg of tryptophan, minimal niacin requirement 
is between 5 and 7 mg daily. Requirement may be 
less with the ‘wheat’ than with the ‘corn’ regimen. 
Six subjects received the ‘corn’ diet supplemented, 
lor 16-day periods, with niacinamide in increasing 
decreasing amounts. When niacin intake was 
ibove 8 to 10 mg, proportionately larger quan- 
lities of niacin metabolites were excreted in the 
ine than at intakes below this level. These 
indings suggest that with the ‘corn’ diet, body 
tores of niacin are adequate when the intake is 
‘to 10 mg daily. 


364. Effect of alpha-tocopherol on hemolysis 
of erythrocytes in hydrogen peroxide. H. H. 
Gorvon, R. H. Davis* AND K. MorGANSTEIN. * 
Sinai Hosp. of Baltimore, Harriet Lane Home 
and Dept. of Pediatrics, Johns Hopkins Univ., 
Baltimore., Md. 

In previous studies it was reported that the 
'tythrocytes of prematurely born infants fed 
axtures of partially skimmed cows’ milk were 
emoiysed when incubated in hydrogen peroxide 
‘ecor‘ing to the technique of Gyorgy and Rose. 
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The feeding of d-l alpha tocopherol acetate to 
these infants has consistently prevented hemoly- 
sis. Studies have been made of young full-term 
infants admitted to the hsopital because of acute, 
usually febrile, illnesses, and given feeding mix- 
tures of cows’ milk from which either all or half 
of the cream had been removed. Although these 
infants had been fed unskimmed cows’ milk mix- 
tures prior to illness, their erythrocytes have been 
hemolysed by hydrogen peroxide when tested 
either on admission to the pediatric ward or 
shortly thereafter. The feeding of d-l alpha tocoph- 
erol acetate has uniformly reversed the suscepti- 
bility to hydrogen peroxide. Children suffering 
from diseases associated with faulty absorption 
of fat, e.g. cystic fibrosis of the pancreas, con- 
genital obstruction of the bile ducts and celiac 
syndrome have been studied. Marked suscepti- 
bility of their erythrocytes to hydrogen peroxide 
has been found and this has been reversed by the 
feeding of d-l alpha tocopherol acetate. 


1365. Effect of diet on wound healing in rat 
muscle. JAMES W. GREEN,* GEORGE R. HEARN* 
AND JAMES B. ALuison. Bureau of Biological 
Research, Rutgers Univ., New Brunswick, N. J. 
Immature male Wistar rats were maintained 

on the following synthetic diets for 3 and 9 weeks 

respectively prior to wounding and postopera- 
tively until the termination of the experiment: 

a) protein-free diet; b) basal (18% casein) diet; 

c) basal plus 1% methionine; and d) basal plus 

2% yeast nucleic acid. All diets were isocaloric 

and fed ad libitum. The rats were uniformly 

wounded in the abdominal wall masculature 2-3 

mm lateral to the linea alba by a longitudinal cut 

about 3 cm long which sectioned in all cases the 

peritoneum. The wounds were sutured by 4 or 5 

interrupted collagen sutures. Subsequently the 

animals were killed at intervals up to 2 weeks 
postoperatively and the tensile strength of sec- 
tions of the healing muscle wall was determined. 

Sterile operative techniques were practiced and 

animals were given injections of penicillin im- 

mediately following and at 9 days after the opera- 

tion. When increase in tensile strength of rat belly 
wall muscle strips served as the criterion of wound 
healing the above diets had the following effects: 

After 3 weeks of feeding. Diet a was least effective; 

diets b and c were about equally effective and 

diet d appeared most effective. After 9 weeks of 

feeding. Diet a was least effective and diets b, c 

and d appeared about equally effective. 


1366. Chronic manganese and copper poison- 
ing in rats and its possible relation to 
hepatolenticular degeneration in man. C. J. 
GuBLER, G. E. Cartwricut, D. 8S. Taytor,* 
E. J. Etcowautp anv M. M. WINTROBE. Depts. 
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of Medicine and Pathology, Univ. of Utah, College 

of Medicine, Salt Lake City. 

Hepatolenticular degeneration in man is char- 
acterized by liver cirrhosis, degeneration of the 
lenticular and caudate nuclei of the brain, in- 
creased liver and brain copper content, increased 
excretion of copper in the urine, and amino- 
aciduria. Chronic manganese poisoning in man 
produces similar histopathologic alterations. Ex- 
periments in rats were designed to determine if 
chronic manganese and copper poisoning would 
result in pathologic and biochemical lesions simi- 
lar to those seen in hepatolenticular degeneration 
in man. Four groups of 20 rats each were fed a 
purified diet together with the following supple- 
ments: group I, none; group II, 4% manganese 
chloride; group III, 0.1% copper sulfate; group 
IV, 4% manganese chloride and 0.1% copper 
sulfate. After 112 days on the diet the concentra- 
tion of copper in the liver (ug/gm) was as follows: 
group I, 5.5; group II, 5.4; group III, 39.0; group 
IV, 670.0. Total body copper in ug was as follows: 
group I, 527; group II, 445; group III, 1833; 
group IV, 3741. The urinary excretion of copper 
(ug/24 hours) in the 4 groups was as follows: 
group I, 1.8; group II, 1.0; group III, 3.1; group 
IV, 1.8. The plasma copper levels (ug %) were as 
follows: group I, 107; group II, 142; group III, 
126; group IV, 194. Microcytosis and hypochromia 
of the erythrocytes and structural kidney and 
liver changes without fibrosis were observed in 
the animals in groups II and IV. Aminoaciduria 
and histologic alterations in the brain were not 
observed. 


1367. Influence of proteins and carbohydrates 
on liver fat deposition in rats. A. E. HARPER,* 
W. J. Monson,* D. A. BENTON* aNnpD C. A. 
E.LveHJEM. Dept. of Biochemistry, Univ. of Wis- 
consin, Madison. 

Recent publications from this laboratory (LitT- 
wack, HANKES AND ELVEHJEM, Proc. Soc. Exper. 
Biol. & Med., in press; Hawk AND ELVEHJEM, 
J. Nutr., in press) have indicated that dietary 
factors other than choline, methionine and vita- 
min By. may influence the deposition of fat in the 
livers of rats fed 9% casein-sucrose diets. Among 
the factors implicated were protein, amino acids 
and type of carbohydrate. Subsequent studies 
which have confirmed and extended these obser- 
vations are reported here. Weanling rats, fed 
9% casein-sucrose rations containing all known 
vitamins and methionine, were sacrificed at 4 
weeks of age and liver fat was determined by 
ether extraction of the dried and ground liver. 
Livers of animals receiving the basal ration con- 
tained from 25-30% fat (dry wt. basis). No reduc- 
tion was obtained when the levels of choline and 
methionine were increased but when either gelatin 
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or casein was added to the basal ration liver fat 
was reduced to 10-15%. Several combinations of 
crystalline amino acids in amounts equal to those 
provided by 6% gelatin gave comparable reduc. 
tions. The various combinations which have so 
far proven effective have contained threonine 
and/or glycine and preliminary experiments in- 
dicate that each of these is at least partially 
effective alone. Some reduction in liver fat was 
also obtained when the sucrose in the basal ration 
was replaced with dextrin. This smaller reduction 
may be due to an improvement in the utilization 
of protein in the presence of dextrin. 


1368. Rate of alcohol metabolism in fed and 
fasted animals. D. M. Hecstep, J. J. Vitaus* 
AND JoHN D1 GrorGio.* Dept. of Nutrition, 
Harvard School of Public Health, Boston, Mass. 
The rates of alcohol oxidation in fed and fasted 

rats were studied using ethanol-1-C and meas- 

uring the excretion of expired C'O:. The rate of 
oxidation of alcohol is dependent upon the dose 
of alcohol administered. It increases with dose to 

a maximum between 2 and 3 gm of alcohol/kg 

body weight and falls off at higher levels of al- 

cohol administration. With high levels of alcohol, 

4 mg/kg or above, the rate of oxidation gradually 

increases with time as the body alcohol content 

decreases. Fasting markedly decreases the rate 
of alcohol oxidation. This is especially clear at 
high levels of alcohol dosage and the extent of 
the decrease is a function of the time of fasting. 

Fasting also decreases the ability of liver homog- 

enates to oxidize alcohol in vitro. The effect of 

fasting is interpreted as the result of a fall in the 
concentration of liver enzymes required for effec- 
tive alcohol metabolism. 


1369. Absorption, deposition and depletion of 
vitamin A in the rat. Epwarp G. HIGH 
(introduced by Harry G. Day). Dept. of Chem- 
istry, Prairie View A. & M. College, Prairie 
View, Texas. 

This study was made because there appears to 
be no direct answer in the literature as to the path 
that vitamin A follows after absorption in regards 
to kidney and liver vitamin A deposition «nd as 
to a relationship, if any, between liver and kidney 
vitamin A content when the body reserves are 
becoming exhausted. Vitamin A-deficient «lbino 
rats were fed orally approximately 100 ug o! vita- 
min A dissolved in cottonseed oil and at various 
time intervals rats were sacrificed and livers, 
kidneys, and plasma were analyzed for vitamin 
A present. A plasma value of approximately 
18-30 ug % of vitamin A was obtained before liver 
storage occurred, indicating that physiological 
needs must be satisfied before liver deposition. 
Vitamin A first appeared in the blood, then the 
liver, and finally the kidneys. During depletion, 
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hepatic vitamin A decreased and kidney vitamin 
A increased until the total liver/kidney vitamin 
A ratios were approximately unity. A linear 
relationship was found between liver and kidney 
vitaiain A content when the body reserves were 
becoming exhausted, suggesting that at least 
during the latter stages of depletion, kidney vita- 
min \ may be physiologically important. Although 
the depletion of young rats with either a moderate 
or a large hepatic vitamin A reserve indicated 
that large liver stores induce a slightly higher 
plasma and kidney vitamin A concentration, no 
simple relationship existed between these values. 
During the middle stages of depletion, the plasma 
vitamin A contents were maintained between 26- 
36 wg %. (Supported by a research grant from 
the USPHS. and aided by the technical assistance 
of Sherman S. Wilson.) 


1370. Liver dysfunction in man and rats on 
experimental diets inadequate in protein. 
M. K. Horwitt, W. S. RorHwE.u* anv R. M. 
Karx.* Biochemical Research Lab., Elgin State 
Hosp., Elgin, and Dept. of Medicine, Univ. of 
Illinois College of Medicine, Chicago. 

Recent investigations of kwashiorkor have given 
prominence to the older clinical problem of ‘fatty 
livers.’ In a recent study on the effect of dietary 
modifications of tryptophane intake in man, a 
diet relatively low in protein was fed to 31 men for 
periods from 365 to 458 days. Evidence of liver 
dysfunction was found in several subjects, while 
rats fed the same diet developed fatty livers. 
The abnormalities in both species were prevented 
or repaired by supplementing with protein. The 
basal diet for the men provided 2300 calories, 
6.5 gm of protein nitrogen and 92 gm of fat. Food 
| consumption was controlled at levels of 90 to 120% 
of the basal diet depending upon the appestat of 
the individuals, as determined during a 2-month 
preliminary period. Evidences of liver dysfunction 
which were repaired by protein supplementation 
included enlargement of the liver, abnormal re- 
tention of injected bromsulphalein and abnormal 
levels of lactic and pyruvic acids in the blood after 
the oral administration of glucose. Supplementa- 
tion of the deficient diet with 1 gm of lysine for 
% days, or 330 mg of methionine for 97 days 
followed by 1.3 gm of choline for 59 days, or with 
10 gm of lactalbumin for 159 days had little, if 
any, ameliorative effect., Supplementation with 
30 gm of lactalbumin or feeding a ‘normal’ diet 
oroviding 70 gm of protein/day was curative. 


371. Effeet of dietary protein level and to- 
copherol on unsaturated fatty acid content 
of rat tissues. E. L. Hove anp ZELDA Hove.* 
Dep!. of Animal Husbandry and Nutrition, Ala- 
bamo Polytechnic Inst. Auburn. 
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The apparent arachidonic, linoleic and oleic 
acids of liver, brain and carcass lipids were deter- 
mined spectrophotometrically on rats reared on 
diets with 10, 20 and 60% casein, and receiving 
0, 1, or 10 mg of pL-a-tocophery!l acetate daily. 
Similar analyses were made on rats receiving anti- 
vitamin E compounds such as tri-o-cresyl phos- 
phate, pyridine or CCl,, and on dystrophic and 
normal rabbits. Increasing protein levels increased 
the arachidonate percentage of lipids of liver: 
9.1 to 16.9; carcass: 1.17 to 1.90; and brain: 8.8 
to 10.4. Dietary tocopherol had no effect. However, 
tri-o-cresyl phosphate fed without tocopherol re- 
duced the arachidonate of liver 17.5%; of carcass 
25.5%; and of brain 46.0%; tocopherol prevented 
these changes. The linolate and oleate percentages 
of lipids were not influenced by protein level. 
The average linolate values were: liver, 12.3; 
brain, 6.17; and carcass, 6.82. The omission of 
tocopherol caused an average decrease of 26% 
in the linolate of brain lipids. This was greatest 
in the dystrophic rabbit (41%), and least in the 
non-poisoned rats (12%). No change in liver or 
carcass linolate values occurred. The average 
oleate values were: liver, 28.5; brain, 68.3; and 
carcass, 55.8. Without tocopherol these values 
were: liver 11.2; brain, 64.5; and carcass, 52.0%. 
(Aided by a grant from the National Vitamin 
Foundation.) 


1372. Prevention of pantothenic acid defi- 
ciency with glucuronolactone and other 
compounds related to ascorbic acid. JAMES 
M. HunpDLEY AND RoBeErt B. Ina.* Natl. Insts. 
of Health, Bethesda, Md. 

Daft (Federation Proc. 10: 380, 1951) and Daft 
and Schwarz (ibid. 11: 200, 1952) reported that 
manifestations of pantothenic acid deficiency were 
markedly reduced in rats by the addition of 2% 
ascorbic acid to the diet. Some rats on such diets 
could be brought to apparently normal maturity 
without any dietary pantothenate after weaning. 
The present investigation was designed to deter- 
mine the specificity of ascorbic acid in decreasing 
pantothenate requirements. Two per cent of each 
test compound was added to a 20% casein-sucrose 
purified diet devoid of pantothenic acid. Growth 
and signs of pantothenic acid deficiency were 
observed for 6 weeks following weaning. Diets 
containing glucuronolactone, glucuronic acid (72% 
free acid), p-isoascorbic acid, calcium diketogulo- 
nate, gluconolactone, gluconic acid, galacturonic 
acid, or ascorbic acid produced 60 to 300% greater 
growth than the unsupplemented diet. These 
compounds, like ascorbic acid, usually prevented 
adrenal hemorrhage, thymus atrophy and death 
but had no consistent effect on achromotrichia. 
A number of other 6, and 5 carbon compounds, 
and several Krebs cycle intermediates did not 
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produce growth stimulation. Glucuronolactone 
was also effective when given as a single daily 
dose orally but was ineffective parenterally. It is 
concluded that the pantothenate ‘sparing’ action 
of ascorbic acid has no relation to its vitamin 
nature. It has been impossible, thus far, to explain 
the activity of these 6 carbon compounds by any 
common physical, chemical or biological property. 


1373. Synthesis of peptides and their role in 
the Maillard reaction. MicHaEL IAcOBELLIS 
AND LAWRENCE. J. SCHROEDER (introduced by 
ArTuHuR H. Smita). Dept. of Physiological Chem- 
istry, Wayne Univ. College of Medicine, Detroit, 
Mich. 

Although there is ample evidence that the 
nutritive value of proteins is diminished by 
heating in the presence of reducing sugars, there 
is a divergence of opinion as to whether this change 
is due to formation of atypical linkages not di- 
gestible by enzymes or to a destruction of amino 
acids which leads to a decrease in biological value. 
Therefore, the problem was attacked from a more 
fundamental standpoint, namely by making use 
of amino acids and peptides instead of proteins 
which lend themselves to difficult interpretation 
due to their intricate structure. The peptides 
were synthesized by the phthaloyl method. Gly- 
cyl-t-leucine, glycyl-p-glutamic acid, glycil-pL- 
valine and glycyl -p.i-phenylalanyl-glycine were 
synthesized by this method in our laboratory. 
These, together with their constituent amino 
acids, were autoclaved at 15 lb for 30 min with 
and without glucose, as such and in the presence 
of water. The peptides were then subjected to 
both enzymatic and acid hydrolysis. Paper chro- 
matography, total nitrogen, amino nitrogen and 
reducing sugar determinations were used to follow 
the reactions occurring when amino acids and 
peptides were autoclaved with glucose under 
various conditions. The results obtained to date 
corroborate our previous findings on proteins 
similarly treated. 


1374. Retention of Co® labeled vitamin By. 
in chickens. J. T. Jackson,* L. J. MacuHiin,* 
E. A. BRANDENBURGER,* C. A. DENTON* AND 
H.R. Brrp. Bureau of Animal Ind., U.S. Dept. 
of Agriculture, Beltsville, Md. 

One lot of eggs low in vitamin B,2 was injected 
with 3 ug of Co™ labeled vitamin Bi. and a second 
lot with 3 wg of unlabeled vitamin Bie. A control 
lot was not injected. Chickens hatched from all 
the eggs received a basal corn-soybean meal diet 
which was low in vitamin B,2. Chickens from both 
lots of Biz injected eggs showed a prolonged 
growth response over the 12 week experimental 
period as was previously demonstrated. Individ- 
ual, whole chickens from the radioactive Bie 
injected eggs were wet ashed, made to volume and 
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their total radioactivity determined. Approximate 
values of 2.5, 1.7, 1.4, 1.2 and 1.0 ug Bie per bird 
were obtained for time intervals of 1 day, 3, 6, 
9 and 12 weeks respectively. Chickens from the 
non-radioactive Bi2 injected eggs were skinned, 
the intestinal contents removed and the B,, 
content estimated by microbiological assay. Val- 
ues of 1.2, 1.6, 2.2, and 4.1 wg Bie per bird were 
obtained for time intervals of 3, 6, 9 and 12 weeks 
respectively. If it is assumed that the radioac- 
tivity present represents injected Bi2 and in view 
of the fact that there is reasonable agreement 
between the Bi. values calculated from radio- 
activity measurements and total Biz activity, it 
appears that there was no appreciable uptake of 
the vitamin from the feed or intestinal synthesis 
during the first 6 weeks of the experiment. 


1375. Effects of parenteral and oral adminis- 
tration of antibiotics to rats fed a vitamin 
B..-deficient diet. K. R. Jonansson,* G. E. 
PeTerRsoN* AND E.C. Dicx* (introduced byM. 0. 
ScHu.tTzE). Dept. of Bacteriology and Immunol- 
ogy, Univ. of Minnesota, Minneapolis. 

A study was made of the growth, intestinal 
microflora and intestinal antibiotic activity of 
weanling rats fed ad libitum, for 28 days, a purified 
vitamin Byi»-deficient ration and given, orally 
(100 mg/kg feed) or intraperitoneally (0.5 mg/48 
hours), terramycin (I), aureomycin (II) or ‘in- 
active’ (alkali-treated) aureomycin (III). Growth 
was stimulated most by II (oral) and the least by 
I (injected). With but one exception (I, paren- 
teral), the food efficiency was increased by these 
compounds. All three produced changes, most 
pronounced when administered orally, among the 
coliform (total and drug-resistant), enterococcus, 
lactobacillus and lecithinase-producing anaerobe 
groups of bacteria in fecal, cecal, and ileal ma- 
terial. ‘Total numbers’ of bacteria were affected 
slightly by III but were increased in feces and 
cecal contents and suppressed in the ileum by I 
and increased throughout these levels by II. 
Antibiotic assays (agar platedise with Bacillus 
cereus) of intestinal contents revealed lower ac- 
tivities (wet weight) in rats given the antibiotic 
parenterally than in those ingesting it. Contents 
of the colon had the highest and of the ileum the 
lowest antibiotic concentration regardless of 
route, or antibiotic, administered. The apparent 
intestinal concentration of II was greater in ‘ats 
fed III than in those fed II. The zones of inhibi- 
tion elicited by intestinal material from rats fed 
III differed in appearance from those observed 
with intestinal contents from rats fed IT. 


1376. Existence of a survival factor present 
in natural fats. KenNnetH W. Keane* anv B. 
Connor Jounson. Div. of Animal Nutrition, 
Univ. of Illinois, Urbana. 
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It has been previously reported (J. Nutrition, 
45: 275, 1951) that there appears to be a hitherto 
unidentified factor, not identical with any of the 
known vitamins or essential fatty acids, present 
in wheat germ oil and other natural fats, which 
is necessary to permit the female rat to success- 
fully rear her young to weaning age. Further 
investigation of this problem has indicated that 
lard does not contain the factor to any great 
extent and that butter, although improving the 
survival rate considerably, is not as potent as 
wheat germ oil in this respect. A ‘fat free’ diet, 
containing all known essential vitamins and es- 
sential fatty acids, failed to support survival. 
An attempt has been made to concentrate and 
fractionate the ‘survival factor’ from wheat germ 
oil. The most potent fractions appeared to be 
tubes 2-5 of a 10 tube counter-current distribu- 
tion separation of wheat germ oil, the non-saponi- 
fiable fraction of the oil and the residue after 
molecular distillation of the oil. In an attempt to 
ascertain the function of the factor in question, 
pups born to dams receiving the basal ration were 
exchanged with pups born to dams receiving the 
wheat germ oil diet and allowed to nurse from the 
foster mothers. The results of this experiment 
indicate that the primary effect of the ‘survival 
factor’ is involved in the in utero nutrition of the 
pup but that the factor is secreted to some extent 
in the milk. The factor does not appear to be 
necessary for the lactation process. 


1377. Experimental variables on predicting 
protein minima for rats. A. L. KELLEY* AND 
M. A. Oxntson. Dept. of Foods and Nutrition, 
Michigan State College, East Lansing. 

Data for predicting protein minima for 150 
gm albino rats were obtained from feeding diets 
with 0 to 10% dried egg and 4 or 12% lard in cross- 
over type experiments. When 0, 2 and 4% egg 
diets were fed, in different sequence, to 6 groups 
of 4 rats each, the low nitrogen diet resulted in 
the greatest mean urinary nitrogen excretion only 
when fed first in the diet series. Diet was the 
only one of three experimental variables (rats, 
feeding sequence, diets) found to have a statisti- 
cally significant effect on weight changes, caloric 
intakes, nitrogen intakes and nitrogen retentions 
of rats fed diets with 0, 2, 4% egg and 4% lard; 
linear and multiple regressions indicated that 
for these rats weight changes probably were de- 
pendent on the ability of individual rats to retain 
nitrogen on a given intake while nitrogen reten- 
tions appeared to depend on nitrogen intake. 
‘at responses to diets containing 0 to 10% egg 
and 4% lard indicated that linear relationships 
between weight change and nitrogen intake and 
Weight change and nitrogen retention probably 
exist below the point of weight maintenance; 
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a linear relationship between nitrogen retention 
and nitrogen intake appeared to exist well into 
the positive nitrogen balance area. Predicting 
lines were reproduced in parallel experiments 
but appeared to be altered when 12% lard diets 
replaced 4% lard diets in feeding series. 


1378. Net protein utilization of rice proteins. 
Marinus C. Kix. Univ. of Arkansas, Fayette- 
ville 
Biological values and true digestibilities were 

determined of the proteins of samples of com- 

mercial rice and of rice germ. Mitchell’s method 
was employed, using the rat as the experimental 
animal. Net protein utilization values (expressed 
as percentages) were calculated and are presented. 

Cooked converted milled rice 84.0; cooked non- 

converted milled rice 83.6; raw converted milled 

rice 81.3; raw nonconverted milled rice 78.5. Rice 

germ 67.8. Milled rice 59.5; wheat flour 51.9; 

milled rice + .2% l-lysine + .5% d-l-threonine 

93.4; whole brown rice 84.6; brown rice + .2% 

l-lysine + .5% d-l-threonine 90.4. The addition 

of the amino acids /-lysine and d-l-threonine had 

a significant effect on protein utilization; the 

effect of cooking was less pronounced and the 

effect of conversion (employed in the rice conver- 
sion process) is considered to be insignificant. 


1379. Factors influencing growth of chicks fed 
rations containing rapeseed meal. F. H. 
Kratzer. Dept. of Poultry Husbandry, Univ. of 
California, Davis. 

Rapeseed meal depressed growth approximately 
25% when substituted for 35% of soybean oil 
meal in a ration for chicks. Growth was not im- 
proved by water-treating the rapeseed meal or 
by supplementing it with pyridoxine. Feeding 
rapeseed meal caused an enlargement of the 
thyroid gland which was not counteracted by 
adding potassium iodide to the ration. The addi- 
tion of protamone resulted in a thyroid of normal 
weight but had little or no effect on the growth 
of the chicks. Rapeseed meal was an adequate 
source of amino acids for chicks when used as the 
only source of protein in a purified ration. A 
practical ration containing rapeseed meal needed 
additional lysine for optimum growth while it 
was adequate in methionine. 


1380. Source, disposition and consumption 
of nutrients in two army messes by men 
undergoing basic military training. W. 
JAMES Kuut, Jr., WiLiiAM R. Best, C. FRANK 
ConsoLtazio (introduced by THEODORE E. 
FRIEDEMANN). U.S. Army Med. Nutrition Lab., 
Chicago, Ill. 

Two company messes were studied: during 4 
weekly periods to obtain a nutritional evaluation 
of the food consumed as determined by the in- 
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ventory method and by chemical analysis. Com- 
posite samples for analysis were prepared to cor- 
respond to the total amount of food offered, taken 
on the trays, and discarded as plate loss, as well 
as preparation loss, kitchen loss, rendered fat, 
grease trap fat and tray wash fat. Food con- 
sumed outside of the mess halls was also studied, 
and the body weights of the trainees followed 
during the survey period. By chemical analysis 
an average of 3278 Cal/man/day were present 
as potentially edible food. Eighty-one % of this 
or 2654 Cal. were consumed, composed of 102.0 
gm of protein, 258.8 gm of carbohydrate, and 
134.4 gm of fat. Eight % of the potentially edible 
food (250 Cal) was discarded as plate loss, 5% 
(170 Cal) as kitchen loss and 6% (194 Cal) as 
total preparation loss. These results will be com- 
pared to the calculated intake by the inventory 
method. An average of 613 Cal/man/day was 
estimated from questionnaires to have been con- 
sumed outside of the mess halls. Including 46 
Cal/man/day consumed between meals in the 
mess halls, the average total consumption was 
3313/man/day. An analysis of the body weight 
changes of the trainees will be presented. 


1381. Metabolism of sodium sulfate labeled 
with radioactive sulfur in the sheep. R. 
Kutwicu,* P. B. Pearson anp A. H. LANKE- 
nAvu.* Bureau of Animal Industry, U. S. Dept. 
of Agriculture, Beltsville, Md. 

Sheep were placed in metabolism stalls which 
provided for collection of feces and urine. Each 
animal was given an oral dose consisting of ap- 
proximately 5 me of S*® in the form of sodium 
sulfate plus 13 mg of carrier sodium sulfate by 
gelatin capsule. Feces and urine were collected 
quantitatively during the 4 successive days and 
blood samples were taken at frequent intervals. 
The animals were killed 4 days after dosing and 
various tissues were taken for the determination 
of radioactive sulfur. Comparison of these data 
and data obtained with rabbits, whose practice 
of recal refection has sometimes been termed 
pseudo-rumination, has been made. About 2.2% 
of the S** appeared in the liver of the sheep and 
approximately the same amount in the blood. 
These values are about 5 times the level that 
occurred in the liver of rabbits and about 8 times 
the amount in the blood. This difference probably 
reflects a higher level of microbial synthesis in 
the gastrointestinal tract of the sheep than in the 
rabbit. The fecal excretion of S* of the sheep 
over the 4-day period was approximately 34% 
of the dose and 52% was excreted by the renal 
pathway. 


1382. Increased urinary oxalate excretion by 
man following massive ascorbic acid in- 
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gestion. MERTON P. LAMDEN AND GLoRria A, 

CHRYSTOWSKI (introduced by MHaro.p B, 

Pierce). Dept. of Biochemistry, College of Medi- 

cine, Univ. of Vermont, Burlington. 

Oxalie acid is a known oxidation product of 
ascorbic acid. Burns et al. (J. Biol. Chem. 191: 501, 
1951), using radioactive ascorbic acid, found that 
oxalic acid was an end product of ascorbic acid 
metabolism in guinea pigs. Sheinkman (Biochem, 
J. Ukraine. 16: 397, 1940) showed that ascorbic 


acid ingestion by guinea pigs resulted in an in-. 


creased urinary oxalate excretion. In light of the 
above, and since relatively large doses of ascorbic 
acid are being prescribed, an investigation was 
conducted to determine the urinary oxalate excre- 
tion by normal men ingesting a large amount of 
ascorbic acid. Eleven adult males collected 24- 
hour-urine samples which contained an average 
of 41 + 9 (S.D.) mg oxalic acid. After ingesting 
9 gm of ascorbic acid/day for 2 days, the subjects 
collected 24-hour-urine samples on the second 
day containing an average of 109 + 40 mg oxalic 
acid. After one week during which the ascorbic 
acid ingested was solely of dietary origin, 24-hour- 
urine samples of the same individuals contained 
an average of 40 + 7 mg oxalic acid. It was deter- 
mined that only an inappreciable amount of the 
urinary oxalate could have been derived from 
in vitro oxidation of ascorbic acid. The average 
oxalic acid content of the urines after ingestion 
of 9 gm/day of ascorbic acid is more than twice 
as great as that of either the control urines before 
ingestion or the controls one week after ingestion. 
This increase is statistically highly significant 
(¢ = 5). 


1383. Diabetic retinopathy and urinary excre- 
tion of vitamin B,.. Cavin A. LAanG,* BER- 
NARD BECKER,* DirK GLEYSTEEN* AND Bacon 
F. Cuow. Dept. of Biochemistry, School of Hy- 
giene and Public Health and The Wilmer Oph- 
thamological Inst., The Johns Hopkins Univ., 
Baltimore, Md. 

The marked retention of radioactivity by the 
pancreas following injection of radiovitamin B1: 
and its involvement in carbohydrate metabolism 
suggest a possible role of vitamin B12 in pancreatic 
diseases such as diabetes mellitus, which might 
manifest itself in an abnormal excretion of a test 
dose. The results of an initial experiment indi- 
cated a correlation in the urinary excretion of 
administered Biz and diabetic retinopathy. To 
examine this hypothesis, consecutive diabetic 
patients seen at The Wilmer Institute regardless 
of age, sex, or other diseases were injected itra- 
muscularly with 50 megs crystalline vitamin B::. 
These patients were classified as to the presence 
or absence of retinopathy. Urine specimens col- 
lected prior to and from 0-8 hours after adminis- 
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tration were assayed for the total microbial ac- 
tivity of Bie. To avoid bias the diagnoses and Bi: 
analyses were not correlated until the final assay 
results were obtained. In this series of 35 diabetics 
the mean urinary excretions of Biz were 4.2 + 
1.7 meg for the 13 subjects without retinopathy 
and 19 + 2.1 meg for the 22 subjects with reti- 
nopathy. The latter value was statistically higher 
than that (9.6 + 1.4) of healthy subjects’ in a 
comparable age range. Only two individuals, 
both in the non-retinopathy group, excreted 
amounts overlapping into the opposing group. 
Although subsequent examination disclosed the 
presence of retinal disease, they were not removed 
from their original group for statistical analyses. 
Even then a significant difference (P <0.001) 
between the two diabetic groups was obtained. 
The lower Biz activity in the urine could be due 
to the excretion of metabolically inactivated Bio, 
the presence of inhibitors, or a greater retention 
of the vitamin. However, when Biz containing 
radioactive Co™ was injected into several subjects 
in both diabetic groups, a direct correlation of 
radioactivity and microbial activity was found 
in the urine. These results thus favor the last 
hypothesis. 


1384. Amino acid requirement of young 
women. II. Valine. R. M. Leverton, M. R. 
Gram,* E. Bropovsky,* A. MITcHELL,* M. 
CHALOUPKA* AND N. Spomer.* Human Nutri- 
tion Div., Nebraska Agric. Exper. Sta., Lincoln, 
in cooperation with the Bureau of Human Nutri- 
tion and Home Economics, USDA, Washington, 
D.€. 

The subjects were 6 college women between the 
ages of 19 and 23 yr. A dietary foreperiod of or- 
dinary foods which supplied 8.5-9.5 gm nitrogen 
daily, was followed by 51 days on a purified diet 
of amino acids, mineral salts, vitamins, liver 
extract, sugar, cornstarch, and butterfat. Except 
for valine ahd threonine the amino acid composi- 
tion of the diet was equivalent to 20 gm of egg 
protein plus aminoacetic acid to bring the total 
daily nitrogen intake to 8.5-9.5 gm. The threonine 
level was 550 mg. The t-valine intake was varied 
successively-1460 mg to 365 mg, to 275 mg, to 
550 mg. The time on each level varied from 4 to 
14 days depending on the nitrogen excretion which 
was determined daily. Variation in urinary nitro- 
gen was often great enough to obliterate differ- 
ences in nitrogen balance on different levels of 
u-valine intake. The lowest intake of t-valine, 
75) mg maintained nitrogen equilibrium in only 
2 subjects; an intake of 365 mg maintained equilib- 
tum in 4 subjects; an intake of 550 mg maintained 
titrogen equilibrium in 5 of the 6 subjects, and 
the 6th subject had been in equilibrium on an 
intake of 365 mg. It appears probable that a daily 
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intake of 550 mg would be sufficient to maintain 
nitrogen equilibrium in young women under con- 
ditions similar to the present study. 


1385. Prolonged percutaneous administration 
of sex hormones on growing female rats. 
A. E. Lieut anp J. A. TORNABEN (introduced 
by E. F. Beacu). The Wellcome Research Labs., 
Tuckahoe, N. Y. 

In a previous report (Federation Proc. 11: 448, 
1952) the effects of inuncted sex hormones on 
growing male rats were described. A similar ex- 
periment using female rats has now been ter- 
minated. Three groups of 5 animals each (50-58 
gm) were placed in oblong cages and given free 
access to ground Purina fox chow and water. 
The rats were shaved on the backs weekly and the 
animals from each group were inuncted daily for 
186 days with the respective hormone or placebo 
ointment. Growth rates and food and water con- 
sumption were recorded during the entire experi- 
mental period along with urine and fecal excretion 
data for certain periods during environmental 
temperature changes. Androgens significantly 
stimulated the growth of the females whereas 
the estrogens markedly depressed it similar 
to the action on male animals. Estradiol also 
increased water consumption throughout the 
experimental period and food consumption in the 
latter part of the test. As in the case of the male 
rats higher temperatures (29°C.) lowered food 
and water intakes with greater variabilities being 
exhibited by the estrogen treated animals. Au- 
topsy values indicated enlarged pituitaries in the 
estrogen animals and depressed adrenal growth 
in the androgen ones. The ovaries were reduced 
in size by both hormones whereas the kidneys 
were enlarged, especially following methyl testos- 
terone. From these experiments it appears that 
excess estradiol will permit either male or female 
rats to obtain the same reduced growth during 
comparable periods of time in spite of increased 
food and water intake. 


1386. Evaluation of protein quality in cotton- 
seed meals by chick growth and by a chemi- 
cal index. Cart M. Lyman, WAN YuIn CHANnG* 
AND J. R. Coucu. Dept. of Biochemistry and 
Nutrition, Texas Agricultural and Mechanical 
College System, College Station. 

Twenty-two samples of cottonseed meals, in- 
cluding meals made by the hydraulic, the solvent, 
the prepressed-solvent and the screwpress meth- 
ods, were evaluated by chick feeding tests. The 
results showed wide variations in the protein 
quality of the meals made by each process. Al- 
though the free gossypol content of most of the 
meals was quite low, the total gossypol content 
of the meals proved to be an important factor in 
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determining the nutritional value of the protein. 
A relationship was also found between the solu- 
bility of the protein in 0.02 n sodium hydroxide 
and the nutritional values. A chemical index 
which takes into account both total gossypol 
content and nitrogen solubility, in 0.02 n NaOH, 
was devised for the chemical evaluation of protein 
quality in cottonseed meals. A good correlation 
was found between the chemical index values and 
chick growth rate. Lysine availability as deter- 
mined by rat feeding tests proved to be closely 
related to the values obtained for the meals by 
chick growth rate. In chick growth tests, lysine 
supplementation with the poorer meals resulted 
in an increased growth rate amounting to over 
100 per cent. Lysine supplementation of the better 
meals resulted in some improvement in growth 
rate, but the percentage increase was much smaller 
than in the case of the poorer meals. 


1387. Uptake of S* labeled methionine by the 
feathers and some tissues of the growing 
chicken. L. J. Macuurn,* J. T. Jackson* 
AND P. B. Pearson. Bureau of Animal Industry, 
U.S. Dept. of Agriculture, Beltsville, Md. 

S* labeled methionine was injected intramuscu- 
larly mto chickens 3 weeks of age. Its uptake and 
loss by several tissues was then estimated. The 
tissues were oxidized and the S*® determined as 
BaSO,. Chickens were killed at 8 hours and 1, 
3, 9, 18 and 36 days after the injection. At these 
respective time intervals the recovery from the 
tissues of the dose administered was as follows: 
muscle—32, 45, 33, 32, 32, and 22%; liver—4.1, 5.4, 
3.3, 1.5, 0.7, and 0.2%; gizzard lining—1.6, 1.9, 
1.8, 0.6, 0.2, and 0.06%. The rapid loss from the 
gizzard lining was considered to be caused by 
mechanical erosion rather than metabolic ac- 
tivity. The feathers continued to take up the 
S* throughout the duration of the experiment. 
Radioactive cysteine mercaptides could be iso- 
lated from feather hydrolysates. Radioautographs 
of the primary feathers showed clearly the loca- 
tion of radioactivity in various parts of the 
feather. The uptake of S* and its distribution in 
individual feathers appeared to be related to the 
time of their emergence. 


1388. Vitamin E content of tissues in progres- 
sive muscular dystrophy. Karu E. Mason, 
Mer Yu Dsvu* anp SamMvueE. J. Cuapin.* Depts. 
of Anatomy and of Pathology, Univ. of Rochester 
School of Medicine and Dentistry, Rochester, N.Y. 
Progressive muscular dystrophy in man bears 

certain resemblances to nutritional myodegenera- 

tion of experimental vitamin E deficiency, but 
response to vitamin E therapy is negative and 
plasma tocopherol levels are normal; information 
concerning tissue tocopherols has been lacking. 
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Total tocopherols have been determined in 8 
different muscles, 8 visceral organs and adipose 
tissue (subcutaneous and perirenal, combined) 
from a case of advanced progressive muscular 
dystrophy (21-year-old male)succumbing to bi- 
lateral bronchopneumonia. The omohyoid showed 
a normal fat and tocopherol content (4.41%, 
2.22 mg/100 gm); in other muscles these values 
tended to increase in the order given—sterno- 
cleidomastoid, diaphragm, pectoralis major, inter- 
costals, rectus abdominis, serratus anterior and 
psoas major—the values for the psoas (71.77%, 
10.51 mg/100 gm) being much like those for adi- 
pose tissue (82.23%, 7.7 mg/100 gm). Tocopherol 
levels for adipose tissue were appreciably lower 
than normal, suggesting a dilution effect related 
to the widespread and extensive fatty replacement 
of skeletal muscles. Tocopherols in heart, lung, 
liver, stomach, small intestine, spleen, kidney 
and testis were essentially normal. These results, 
and those from similar analyses of 8 biopsy speci- 
mens of skeletal muscles from other cases of pro- 
gressive muscular dystrophy indicate an adequate 
supply of tocopherol in the musculature and else- 
where in the body, but do not rule out the pos- 
sibility of a congenital or acquired metabolic 
defect in the utilization of tocopherols by skeletal 
muscle. (Supported by grants-in-aid from the 
National Vitamin Foundation, Inc., and the Mus- 
cular Dystrophy Associations of America, Inc.) 


1389. Deficiencies of differentially phosphate 
fertilized soybean forages as measured by 
rabbit responses. G. MaTRONE,* W. W. G. 
Smart, Jr.,* F. W. SHERwoop* anv G. H. 
Wise. North Carolina Agricultural Exper. Sta- 
tion, Raleigh, N. C., and U. S. Plant, Soil and 
Nutrition Lab., Ithaca, N. Y. 

Soybean forage grown on plots fertilized at 
three rates of P.O; (0, 40, and 280 lb/acre) con- 
tained .116%, .227% and .252% phosphorus, re- 
spectively. The test hays were assayed in com- 
bination with supplements of a) dietary CaHPO,, 
b) egg albumin, and c) dietary CaHPO, plus egg 
albumin, making up a total of nine diets. In the 
presence of egg albumin the rabbits on the ? 
level hay-diet gained less than those on the 4 
or 280 level. In the presence of CaHPQ, plus egg 
albumin, the gains among rabbits on the three 
test hays were similar. The animals on the 280 
level hay-diet supplemented with egg albumin 
alone, gained significantly less than those on the 
280 level hay-diet supplemented with Cal! PQ: 
plus egg albumin but similar differences were not 
noted for the animals on the comparable 40 !evel 
hay-diets. In the main, inorganic phosphorus of 
blood serum, and breaking strength and specific 
gravity of the femur were in accord with the 
weight gain data. The data show that the phos- 
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8 phorus deficient soybean plant was low in phos- 
© § phorus content and that this resulted in symptoms 
) Bo phosphorus deficiency in the rabbits subsisting 
 § thereon. The data further indicate that the level 
- § of phosphate fertilization beyond that needed 
q for plant growth may have reduced the avail- 
0° & ability of the phosphorus in the soybean plant for 
*§ # the animal. 


t- § 1390. Possible role of the pancreatic alpha 
id cells in the hereditary obese-hyperglycemic 
h; syndrome of mice. J. Mayer, Demetria N. 
i- SruipEs* AND MarGcaret W. Bates.* Dept. of 
ol Nutrition, Harvard School of Public Health, Bos- 
er ton, Mass. 

ed The obese-hyperglycemic syndrome of mice, 
nt § previously described, is a Mendelian recessive 
i, § condition characterized by adult weights in the 
ey § 60-115 gm range, atrophy and ulceration of the 
is, B skin, hyperglycemia and glycosuria. The obese 
ci: # animals also exhibit atypical distribution of nu- 
‘0- # trient selection, a low overall oxygen consump- 
ue B tion, low activity, and impaired resistance to cold. 
se- # They are characterized by an impaired rate of 
8- § oxidation of injectéd radio-acetate, which accu- 
lic | mulates as fatty acids and accessorily, as choles- 
tal terol. The hyperglycemia is extremely resistant 
he f to insulin, sensitive to diet and growth hormone. 
us- # The thyroid and adrenals appear normal. The 
) flislets of Langerhans are hypertrophied. When 
diethyl di-thiocarbamate, a chemical reported 





to destroy the alpha cells of the islets (Kaporta, 
(. | J: Lab. Clin. Med. 38: 671, 1951), is given, weight 


H increase is checked for several weeks, some weight 
loss takes place, and hyperglycemia disappears 
during this period. Blood glucose is no longer 
increased by growth hormone administration and 
oxidation of acetate goes back to normal levels. 
Insulin resistance is considerably decreased. It 
is postulated that the obese animals are char- 
ies acterized by oversecretion of an alpha cell hor- 
0, mone (tentatively designated as ‘pelagin’). 
'§Growth hormone is the corresponding trophic 
hormone. 
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e "R391. Influence of copper in high iron diets 


causing blood dyscrasias in rats. E. G. 
88 § McDaniEL* anp Fioyp S. Darr. PHS, FSA, 
ref Natl. Insts. of Health, Bethesda, Md. 

It was reported from this laboratory (Federa- 
lion Proc. 10: 387, 1951) that feeding high amounts 
of iron salts, particularly in diets low in protein, 
taused reduced growth and the development of 
grinulocytopenia and anemia in rats. Folic acid 
prevented or corrected the blood changes. It was 
later reported (Federation Proc. 11: 450, 1952) 
that large amounts of ascorbic acid, also, were 
effective in preventing the development of the 
‘Pblood dyscrasias. Many of the diets employed 
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in these experiments contained relatively large 
amounts of copper (0.08% of CuSO,-5H:0). It 
can now be reported that, at least in some diets, 
a high level of copper salts augments the effec- 
tiveness of iron salts in decreasing the rate of 
growth and producing blood changes. In a typical 
experiment, 12 rats fed diets containing 1% ferric 
citrate and 0.08% CuS0O,-5H:0 all developed a 
granulocytopenia of 300 or less cells/eu mm or 
died within 26 to 64 days, while 8 of 12 litter- 
mates fed diets without added copper developed 
granulocytopenia or died within 47 to 160 days, 
and the remaining 4 rats survived without de- 
veloping granulocytopenia until the experiment 
was discontinued after 230 days. Average body 
weight attained by the copper fed rats at 35 days 
was 41 gm compared to 73 gm for those without 
added copper. 


1392. Unidentified growth factors for chicks. 
J. McGinnis, W. K. WarpEn,* W. M. ReyNo.Lps,* 
H.G. Luruer,* R.C. Kersty* anp R.J. FEENEy.* 
Chas. Pfizer and Co., Inc., Terre Haute, Ind. 
Experiments were conducted with chicks in 

which both a purified type of basal diet, composed 

largely of cerelose and isolated soybean protein, 
and a practical type of chick diet composed largely 
of ground corn and soybean oil meal were fed. 

The results obtained by supplementing the diet 

with fish solubles and a number of different fer- 

mentation products showed that with the purified 
diets the responses to fermentation products were 
much greater than with fish solubles. The re- 
sponses to the same products added to the practical 
type diet were not as great as to the purified 
diet. Growth responses obtained from these prod- 
ucts added to the two different diets were not due 
to antibiotics of vitamin Bye, since the basal diet 
contained these ingredients. The results obtained 
in these studies would indicate that the purified 
diet was deficient in at least two factors, one of 
which was supplied by fish solubles, and that 
fermentation products contained an unidentified 
factor in addition to that supplied by fish solubles. 


1393. Effect of administration of potassium 
iodate, potassium iodide and placebo tab- 
lets on endemic goiter and protein bound 
iodine levels in school children. Jost ME&N- 
DEZ,* ADELA CABEzAS,* FaBio CASTILLO* AND 
Nevin 8S. ScrirmsHaw. Inst. of Nutrition of 
Central America and Panama, Guatemala, Central 
America. 

In July 1951, 561 school children in El Salvador 
were divided into 3 groups to which 8.5 mg KIO; 
(I), 6.5 mg KI (II) or dextrose placebo tablets 
(III), were administered weekly. After 15 weeks, 
the percentage of endemic goiter in group I 
changed from 37 to 22, in group II, from 34 to 19, 
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and in group III, from 36 to 38. Children reex- 
amined 16 weeks after the end of this trial had the 
same incidence of endemic goiter as before treat- 
ment. After 20 additional weeks of treatment, 
the percentages observed were: group I, 22, group 
II, 16 and group III, 38. In a 20 weeks’ trial begun 
in March 1952, with 264 children the results were: 
group I, 36 to 24%; group II, 43 to 24%, and 
group III 34 to 32%. In March, 1952, 159 children 
in Guatemala were similarly treated for 32 weeks. 
The percentages before and after treatment were: 
group I, 51 to 16, group II, 60 to 23 and group 
III, 55 to 55. At the end of the treatment period 
in Guatemala 27 children in group I were found 
to have an average protein bound iodine (PBI) 
of 4.97 meg (SD 1.04), 26 in group II, 5.16 meg. 
(SD 1.19) and 24 in group III, 2.68 mcg/100 ml 
(SD 1.20). Within each group the difference in 
PBI between those with and without goiter 
initially were not significant. The possible im- 
portance of potassium iodate in the iodization of 
salt is discussed. 


1394. Effect of heparin on removal of intra- 
venously administered fat emulsion. H. C. 
MENG* AND JoHN B. Youmans. Depts. of Physi- 
ology and Medicine, Vanderbilt Univ. School 
of Medicine, Nashville, Tenn. 

The present investigation is to study whether 


or not heparin facilitates the removal of intra- 
venously administered fat and to determine its 
effect on the plasma lipid fractions. Healthy, 
adult unanesthetized dogs were divided into hepa- 
rinized (control) groups. One gm of fat/kg body 
weight as a 10% emulsion was given intravenously 
in 30 minutes. Five hundred units of heparin were 
injected intravenously just before the adminis- 
tration of fat and 1000 units were mixed in the 
emulsion. Lipids, including total fatty acids, total 
cholesterol and lipid phosphorus and potassium 
of plasma and red blood cells were determined. 
The total fatty acids of the heparinized group did 
not rise as high as that of the control and returned 
to the normal level more rapidly. The plasma total 
cholesterol was slightly increased in the control 
animals whereas a decrease was observed in the 
heparinized group. There was no significant differ- 
ence in plasma lipid phosphorus between the two 
groups. The total fatty acids of red blood cells 
were elevated in both groups. The increase was 
not as marked as that of plasma, but persisted 
longer. The change in total cholesterol and lipid 
phosphorus of red blood cells were not significant 
in either group. The potassium of red blood cells 
was markedly reduced, and plasma potassium was 
slightly elevated in both groups. 


1395. Effect of dietary sodium restriction on 
growth and electrolyte content of trans- 
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planted sarcoma 180 in mice. J. DEAN Mv. 
FORD* AND Rosert E. Oxson. Dept. of Bio- 
chemistry and Nutrition, Grad. School of Public 
Health, Univ. of Pittsburgh, Pittsburgh, Pa. 
Mice transplanted with sarcoma 180 were main- 
tained on either one of three purified diets differ- 
ing only in the sodium content (0.0028%, 0.123% 
and 0.8640%) or Purina Chow. The drinking water 
was distilled. Tumor growth was measured by 


calipers and the tumors weighed at death. Survival j 


times and food intakes were carefully noted. 
Analyses of the tumor and certain normal tissues 
for sodium and potassium content were carried 
out by flame photometry after nitric acid extrac- 
tion. Those mice maintained on a low sodium 
diet survived the longest and had the smallest 
tumors while those on the high sodium diet sur- 
vived the shortest time and had the largest tumors 
at time of death. Animals on the middle sodium 
level and Purina Chow survived an intermediate 
time and had large tumors. There were no signifi- 
cant differences in food intake nor were the dif- 
ferences in sodium and potassium content of the 
tumors striking. The data suggest that when 
dietary sodium is limited, the tumor is unable to 
compete with normal tissue for sodium ions to 
supply electrolyte for its extracellular and intra- 
cellular matrix. 


1396. Utilization of carotene by hypothyroid 
rats and dogs. AGNES Fay MORGAN AND Lorre 
ArnrIcH.* Dept. of Home Economics, Univ. of 
California, Berkeley. 

Vitamin A-depleted rats and dogs were rendered 
thyroid-deficient with thiouracil. A daily dose of 
carotene of 57 meg/100 gm of bodyweight adminis- 
tered to young, depleted rats for 21 days gave total 


liver vitamin A stores of 29 meg, while thiouracil-ji 


treated rats stored almost twice the amount. 
The difference in liver storage disappeared when 
the dose was increased to 1135 mcg. The rate of 
carotene absorption was found to be the same in 
normal and hypothyroid animals. Further experi- 
ments showed that preformed stores of vitamin 
A were more slowly depleted in hypothyroid than 
in normal rats. The amounts retained of the origi- 
nal stores after 10 weeks on a vitamin A-free diet 
were 5% in controls, 17% in hypothyroid rats, 
and 14% in pair weighed controls, indicating that 
maintenance requirement as controlled by body 
weight might play a more important role ‘han 
changes in metabolism. Mature dogs, like rats, 
were capable of converting carotene to vitamin 
A following thiouracil administration. Since n0 
appreciable differences in body weight were pro 
duced by the altered metabolic state, the vitami 

A liver stores resulting from carotene adminis 
tration were similar in the two groups of anin.als. 
However the hypothyroid dogs exhibited an ap 
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preciable increase in the level of circulating vita- 
min A, and the appearance of carotene in the blood 
stream, while in hypothyroid rats all serum vita- 
min A values seemed to be close to the normal 
equilibrium level reported for this species. It is 
concluded that normally functioning thyroid is 
not necessary for carotene utilization. 


1397. Maintenance of pregnancy on protein- 
free regimen with estrone and progesterone. 
MaRJORIE M. NELSON AND HERBERT M. Evans.* 
Inst. of Exptl. Biology, Univ. of California, 
Berkeley. 

Recent studies by Nelson and Evans have 
shown that the institution of a protein-free diet 
the day of breeding results in 90-100% resorptions 
with fetal death usually occurring on the 9th to 
10th days of gestation. The effect of the ovarian 
hormones, estrone and progesterone, in maintain- 
ing pregnancy for the first half of gestation has 
now been studied. Stock rats of the Long-Evans 
strain, 80-85 days of age, were bred and placed on 
the purified protein-free diet the day of finding 
sperm. Daily injections of 0.5 ug estrone or 4 mg 
progesterone or a combination of both hormones 
were given days 3-12 with autopsy day 13. All 
groups contained 10 animals. Uninjected rats 
showed 90% implantations with 89% resorptions 
and early appearance of the erythrocyte sign, day 
10, due to early resorbing sites. Rats injected with 
estrone alone were similar with 90% implantations 
and 78% resorptions with a slightly later appear- 
ance of vaginal erythrocytes. Injection of pro- 
gesterone alone maintained pregnancy in 80% of 
the animals and vaginal erythrocytes appeared 


is- normally on day 13 or later; however, the number 


of living young per litter was decreased to 5.8 
in comparison with the normal average of 8 to 9 
young. The combination of estrone and proges- 
ferone maintained pregnancy in all animals on the 
protein-free diet and the number of living young 
per litter was normal. 


1398. Effect of protein and cholesterol in the 
diet on metabolism of injected C' choline. 
Rutu Oxey AND EstHER GoossENn.* Dept. of 
Home Economics, Univ. of California, Berkeley. 
Young male rats, matched as to age and size, 

were studied 4 at a time. Each of 4 adequate syn- 

Jhetic diets was given to one rat per group. The 

liets furnished, respectively, 15 and 30% protein 

(casein and egg albumin), each level given with 

ind without cholesterol. After 3 weeks on diet, 

the animals were injected intraperitoneally with 

C' methyl labeled choline and immediately trans- 

ferred to a metabolism chamber where they had 

xecess to diet. Expired CO2 was collected at 3, 6, 
ll, and 20 hours. After 20 hours the rats were 

sacrificed. Distribution of total activity in ex- 

pired COs, in urine, and in various tissues was 
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measured. Liver lipids and cholesterol were de- 
termined and the amount and activity of the 
choline in the reineckate precipitated from ex- 
tracts of lipid-rich tissues were measured. In 3 
groups of rats the COs, expressed as percentage 
of the injected dose has been approximately twice 
as great for the rats fed 30% as for those fed 15 
per cent protein. Total urinary radioactivity has 
been highest in rats fed the low protein diets. 
Liver retention of choline was decreased and 
liver lipids increased by feeding cholesterol. We 
are indebted to Dr. M. Calvin and Dr. B. M. 
Tolbert of the bio-organic group in the radiation 
laboratory of the University of California for 
synthesis of the radioactive choline. 


1399. The antithyrotoxic factor. L. R. OverBy,* 
R. L. Freperickson,* D. V. Frost. Abbott 
Labs., North Chicago, Ill. 

A water-insoluble liver fraction has been found 
by Ershoff (Proc. Soc. Exp. Biol. and Med. 64: 
500, 1947) to counteract the growth retardation of 
immature rats fed massive doses of thyroxin. The 
present study concerns assay for this factor using 
procedures based on the work of Ershoff and the 
assay in rats for vitamin By: in this laboratory. 
Responses to vitamin B;: or to liver residue differ 
depending on the level of thyroxin fed. A synthetic 
type sucrose, casein diet containing vitamin Bj. 
was developed. The most critical assay for the 
antithyrotoxic factor was obtained with 0.3% 
iodinated casein as the thyrotoxic agent. Wean- 
ling male rats were depleted for 10 to 12 days on the 
basal ration without thyroxin. Maintenance of a 
near normal growth rate and decrease in mortality 
were taken as criteria of the anti-thyrotoxic activ- 
ity of supplements to the basal diet. Liver residue 
(5-10%) partially counteracts the thyrotoxic 
effects. Other substances studied were: synthetic 
and natural fats, fibrin, hydrolyzed fibrin, egg 
albumin, defatted whole egg, lecithin, lyxoflavin, 
lipoic acid, ACTH, orotic acid, adenine and 
guanine. Of these, only fats and defatted whole 
egg showed protective action against thyrotoxi- 
cosis. Isolation of the active principle in liver 
residue is under study. 


1400. Competitive interference with thiamine 
storage in the rat. HELEN T. Parsons, FuneG 
Haan Fune,* Frances Wuite* anp Eva J. 
Quinn.* Dept. of Food and Nutrition, School 
of Home Economics, Univ. of Wisconsin, Madison. 
Supplementing a natural ration for rats with 

fresh bakers’ yeast provided a type of competition 

for a nutrient in the digestive tract which was 
measurable by its effect on storage of the nutrient 

in the tissues of the host. A group of rats on a 

yeast-supplemented ration stored significantly less 

thiamine in muscle and liver on the average than 
those on the ration alone in spite of the added 
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thiamine in the fresh yeast doses. The thiamine 
eliminated in the feces was notably greater for the 
supplemented group due to the combination of 
the unavailability of the thiamine in the fresh 
yeast itself, the further absorption and retention 
of some of the thiamine of the ration by the yeast 
cells, and synthesis of thiamine by microorganisms 
in the digestive tract. However, contrary to pre- 
vious results with human subjects and pigs, the 
urinary thiamine values of the 2 groups did not 
show any consistent differences. There are certain 
points of analogy between this example of a com- 
petitor for a nutrient of a host and the case of 
certain microorganisms which are postulated to 
be held in check by antibiotics with benefits to the 
host due to the increase in such competition. 


1401. Effects of feeding cholesterol esters on 
plasma and liver cholesterol in the chick. 
D. W. Paterson, E. A. SHNEOUR AND N. F. 
PeEK (introduced by C. R. Grav). Dept. of 
Poultry Husbandry, Univ. of California, Berkeley. 
Three-week old male chicks were fed diets to 

which were added cholesterol or one of several 
esters of cholesterol at levels equivalent to 1% 
of the free sterol. Each diet contained 4% cotton- 
seed oil. At the end of a 4-week period the average 
total plasma cholesterol in mg% for the groups 
was as follows: cholesterol 1478, cholesteryl ace- 
tate 1008, cholesteryl oleate 432, cholesteryl cap- 
rate 300, cholesteryl myristate 151, cholesteryl 
palmitate 148, cholesterol stearate 117, control 
(no cholesterol) 109. In all groups free cholesterol 
averaged about 25% of the total cholesterol. Liver 
cholesterol averaged in % dry weight of liver as 
follows: cholesterol 13.4, cholesteryl acetate 10.9, 
cholesteryl oleate 8.94, cholesteryl caprate 4.19, 
cholesteryl myristate 2.58, cholesteryl palmitate 
1.81, cholesteryl stearate 1.41, control 1.37. Free 
cholesterol averaged 94% of the total cholesterol 
in the control group and decreased relatively, as 
the total liver cholesterol increased, to 37% in 
the cholesterol-fed group. These results indicate 
either a low rate of absorption or a rapid rate of 
catabolism, if absorbed, of the longer chain satu- 
rated fatty acid esters of cholesterol. Although 
sterols such as 8-sitosterol, stigmasterol and ergo- 
sterol inhibit the rise in plasma and liver choles- 
terol when fed with free cholesterol, cholesterol 
palmitate does not. 


1402. Values from tripling the milk used in an 
institution. L. BrapLey Perr. Dept. of Natl. 
Health and Welfare, Ottawa, Canada. 

Pupils in a residential school were examined 
clinically in 1948 and 1949 for a base line, then 
provided with triple the previous level of milk (8 
ounces raised to 24 ounces per child), and re-ex- 
amined in 1950, 1951 and 1952. Insofar as possible 
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other aspects of the diet remained constant. 
Results are tabulated for children present in the 
base period and at least 2 subsequent years (about 
150). Riboflavin, vitamin A and niacin deficiencies 
were dramatically reduced to a low level 1 that 
of the base. Other specific deficiencies were halved. 
General weight levels improved. There was no 
improvement in haemoglobin, ascorbic acid nv- 
trition, or protein levels, all of which were average 
to start. Respiratory infections, enlarged (or 
infected) tonsils, and various minor illnesses de- 
clined. The expenditure for milk was only doubled 
as a result of the tripled quantity used (price per 
unit remaining the same over 4 years) by the use 
of some skim milk powder. Unmeasurable benefits 
reported include greater liveliness, better work in 
school, more energy for recreation. 


1403. Use of blood constituent levels in study- 
ing nutritive status of children. H. B. 
Pierce, R. F. Krause,* Susan B. MeErrow,* 
J. H. Browe,* C. A. NEWHALL* AND ANN 
B. Dursrow.* Depts. of Biochemistry and Am- 
tomy, Univ. of Vermont, College of Medicine, 
Burlington, Vermont. 

Test and control groups were established for 
three hundred and twenty-nine children, initially 
6 to 12 years of age, exhibiting one or more of the 
widely accepted signs of vitamin A ascorbic acid, 
niacin, and/or riboflavin deficiencies. For 2 years 
the test groups received the single vitamin asso- 
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ciated with the most prominent physical sign. 
Bloods were analyzed by microchemical methods 
for hemoglobin, serum protein, ascorbic acid, 
vitamin A and carotene in 3 seasons for 3 years. 
With few exceptions, blood levels were higher for 
girls than for boys, for younger than for older 
children, and in the fall than in the winter and 
spring. Blood constituent levels other than those 
of the specific vitamin used for therapy, were 
essentially the same for control and test groups. 
Dietary intake of protein, iron, vitamin A, thia 
mine, niacin, roboflavin, and ascorbic acid did not 
change significantly during the 3 years. Means 
and ranges as proposed by Bessey were used to 
study the data. Both methods showed the same 
general trend but considerable variation in the 
incidence of significant differences. Sex, age. sea 
son, and method of treating data should be con 
sidered in evaluating the results of such nutrition 
studies. 


1404. Changes in specific gravity of albine rats 
during pregnancy as an indication of the 
composition of weight gain. Ruts L. PIK# 
AND WALTER N. Brown, Jr. (introduced }) 
Mary L. Dopps). Depts. of Foods and Nut:itio 
and Physics, Pennsylvania State College, Stat 
College. 

Since it had been previously observed in thi 
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laboratory that animals receiving 26% and 16% 
protein rations gained the same amount of weight 
during the gestation period despite a significant 
difference in nitrogen retention, this study was 
undertaken as the first step in an attempt to eluci- 

date the composition of the weight gain during 
pregnancy. A simple method for the measure- 
_Bment of the specific gravity of rats was developed. 
This method was standardized and tested on one- 
non-pregnant animal by obtaining a total of 32 
daily specific gravity readings. These readings 
yielded an essentially normal curve with a mean 
specific gravity of 0.970 and a standard deviation 
of 0.007. On the first day of pregnancy animals 
sgvere placed on either the 26% or the 16% protein 
ration and specific gravity readings were made on 
the Ist, 8th, 15th and 22nd days of the gestation 
period. There was no statistically significant 
*Bchange in the mean specific gravity readings of 
‘the pregnant animals from the Ist to the 15th 
days. However, a significant increase (P = 0.01) 
‘gin the mean specific gravity occurred during the 
‘Blast week of gestation. The implications of this 
change in terms of nitrogen retention, water re- 
tention and in the percentage of body fat will be 
discussed. 


1405. Effect of level of protein fed baby pigs. 
Etwoop F. Reser,* C. K. WHITEHAIR AND 
R. W. MacVicar. Oklahoma Agricultural Exper. 
Station, Stillwater. 

The influence of level of protein in a purified 
sgration fed the baby pig from 2 days to weaning 
age was studied using rate of growth, feed utiliza- 
tion, nitrogen retention, and levels of blood com- 
ponents as criteria. There were no antibiotics or 
vitamin B-12 concentrates fed at any time. In- 
treasing the level of protein in the ration from 
15 to 45% decreased the kilograms of dry matter 
required for a kilogram of gain from 1.2 to 0.8, 

fncreased the plasma protein from 5.7 to 6.1%, 
increased plasma tryptophan from 12 to16 mceg/ml, 
ecreased blood niacin levels from 10 to 8 mcg/ml, 

s/nd had no effect on hemoglobin levels. Efficiency 
of conversion of dry matter to body weight was 

ampositively correlated with level of protein. The 
iological value of alcohol-extracted casein de- 
treased as the level of protein in the ration was 
increased, and as the pigs increased in body 


iong"eight. These data suggest that maximum feed 


\tilization and rate of growth of pre-weanling 
wine will be produced if 'the level of protein in 
Bhe ration is about 35% when the pigs are less 
Bhan 4 weeks of age, and about 25% after they are 
weeks of age. 


06. Effect of ration, terramycin content, 
method of feeding on growth of baby pigs. 
W. M. Reyno.ps,*G. P. Penpererass,* P. P. Ap- 
PEL,* H. G. LurHer* anp J. McGinnis. Agricul- 
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tural Development Dept., Chas. Pfizer & Co., 

Inc., Terre Haute, Ind. 

In a series of experiments conducted with baby 
pigs removed from the sow at 4-10 days of age, a 
number of different diets supplemented with Ter- 
ramycin were fed both in dry and liquid form to 
determine the effects on pig growth. In another 
phase of the work different diets were fed to pigs 
from about 10 days of age to weaning where the 
pigs were allowed to remain with the sow. The 
results of these studies showed that a diet based 
largely on dried skim milk supplemented with 
vitamins, minerals and fat gave superior growth 
to diets composed principally of practical feed 
ingredients such as ground corn, oats and soy 
bean meal. The addition of Terramycin at a level 
of 50 ppm resulted in an increased growth. When 
the diets fed in dry form were moistened to stimu- 
late feed consumption during the first 2 to 3 days 
of the experiment, after the pigs were removed 
from the sow, average weight were comparable to 
those of pigs fed the same diet in milk form. It 
was also observed that dry feeding decreased the 
incidence of scouring and mortality. The total 
consumption and feed efficiency during the experi- 
ment was approximately the same for both 
methods of feeding. 


1407. Influence of dietary amino acids on the 
free amino acids in blood plasma. LUTHER 
R. RicuHarpson, Lynn G. BLayLock* AND CARL 
M. Lyman. Dept. of Biochemistry and Nutrition, 
Texas Agricultural and Mechanical College Sys- 
tem, College Station. 

A diet composed chiefly of milo and peanut meal 
was used to study the effect of supplements of 
methionine and lysine on the free amino acids in 
the blood plasma of chicks. There were two 
separate experiments, each containing 4 groups of 
16 and 10 chicks, respectively. One group received 
the basal diet; the second received a supplement 
of 0.4% pu-methionine; the third received 0.2% 
L-lysine; and the fourth received both amino 
acids. Blood was drawn by heart puncture from 
each chick at 6 weeks. Blood from half of the chicks 
in a group was combined to give 4 samples for each 
diet. Arginine, lysine, methionine, tryptophan 
and valine were determined in the protein-free 
filtrates by microbiological assay. Addition of 
methionine decreased the free valine content of 
the plasma 18 wg and increased methionine 32 
ug/ml. It did not affect the other amino acids. 
Lysine increased arginine 18 ug, lysine 18 wg, and 
valine 19 ug/ml, but did not affect methionine or 
tryptophan. Supplementing with both methionine 
and lysine had essentially the same effect as sup- 
plementing with methionine. An excess of methi- 
onine added to a diet which supported a rapid rate 
of growth, decreased the arginine, lysine, and 
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valine contents of the plasma 10, 30, and 46 ug/ml, 
respectively, and increased methionine 41 ug/ml. 
An excess of valine increased the valine content 
of the plasma 72 ug/ml, but did not affect the 
other amino acids. The differences were highly 
significant. 


1408. Enhancement of microbiological growth 
activity of a 8-glucoside by the correspond- 
ing a-glucoside. CATHARINE §. RosE,* Ricu- 
ARD KuHN* AND Pau Gyoérey. Dept. of Pedi- 
atrics and Physiological Chemistry, Univ. of Penn- 
sylvania Med. School, Philadelphia. ' 
Oligosaccharide fractions isolated from human 

milk exhibited growth-stimulating properties for 
a strain of L. bifidus (v. Penn.). N-acetylglucos- 
amine, a component monosaccharide, had only 
slight effect while a- and 6-methyl-N-acetyl-d- 
glucosaminide were very active. Since equivalence 
of the a- and £-isomers seemed unlikely the purity 
of the synthetic compounds was investigated. 
a-Methyl-N-acetylglucosaminide, prepared by 4 
methods and having the reported rotation 
[a]> = 105°, was found, when analyzed by paper 
chromatography to contain 8-N-acetylglucosami- 
nide. Further purification gave a product with a 
single component in chromatographic analysis, 
and [a]> = 132.5°. Pure a-methyl-N-acetylglu- 
cosaminide did not stimulate growth of L. bifidus 
v. Penn whereas the impure product, containing 
about 15% of the 8-compound was as active as 
pure #-methyl-N-acetylglucosaminide. Experi- 
ments in which the ratio.of the a- and B-isomers 
was varied showed that the amount of 6-methyl- 
N-acetylglucosaminide required to produce max- 
imum growth decreased as the amount of the 
inactive a-isomer was increased. a-Methyl-N-ace- 
tylglucosaminide did not enhance the activity of 
concentrates prepared from human milk or puri- 
fied blood group substance. A cell-free extract 
prepared from the L. bifidus Penn inactivated the 
growth factor from natural sources with for- 
mation of N-acetylglucosamine. This enzyme 
preparation hydrolyzed 8- but not a-methyl-N- 
acetylglucosaminide. The hydrolysis of £- 
methyl-N-acetylglucosaminide was inhibited by 
the presence of an excess of the a-isomer. 


1409. Absorption of vitamin B,. in dogs. Har- 
oLp L. ROSENTHAL AND JOHN K. Hampton, JR. 
(introduced by Grace A. GoLpsmitTH). Nutrition 
Research Labs., Depts. of Medicine, Biochemistry 
and Physiology, Tulane Univ. School of Medicine, 
New Orleans La. 

A procedure to determine vitamin Bi: activity 
in blood serum with Lactobacillus leichmannii 
ROSENTHAL AND SareEtT. J. B. C. 199: 433, 1952) 
was applied to the study of absorption of vitamin 
Bie from the intestinal tract of dogs. Crystalline 
vitamin B,2 was placed in the ligated and unligated 
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duodenum of anaesthesized dogs and samples of 
portal and peripheral blood were obtained over an 
eight hour period. In other dogs, vitamin B,, 
was placed in the stomach ligated at the pyloric 
sphincter. Serum vitamin Bi activity of eleven 
fasted dogs was 0.25 + 0.10 ug/ml which is similar 
to that of normal human subjects, 0.20 + 0.08 
ug/ml. In two dogs with ligated duodenums given 
50 wg vitamin Bi2/kg, serum activity increased 
from fasting values to maxima of 3.4 ug/ml and 
6.5 ug/ml after 4 and 8 hours respectively. With 
10 ug/kg, serum activity increased slightly in one 
dog and rose to 0.95 ug/ml in another. In one dog 
with an unligated duodenum, maximum serum 
activity after 50 ug/kg was 1.68 ug/ml. In two dogs 
with stomachs ligated, no rise in serum activity 
followed 50 ug/kg. In dogs subjected to operation 
but given no vitamin Bi2, serum activity remained 
constant. Findings in portal blood followed the 
same pattern as in peripheral blood. These data 
show that vitamin By: is absorbed primarily in 
the duodenum and not in the stomach. 


1410. Improved mouse salmonellosis model for 
nutritional studies in natural resistance to 
infection. Howarp A. SCHNEIDER AND Nor- 
TON D. ZinpER.* Labs. of Rockefeller Inst. for 
Med. Research, New York City. 

The phenomenological basis of one example of 


natural resistance to infection, the mouse sal- 
monellosis model, has been shown by both genetic 
and nutritional analysis to be an interaction, in 
the host, of avirulent and virulent representatives 
of the pathogen population. The best nutritional 
assay heretofore devised has been the double 
strain infection test. This test is performed by 
feeding the test diets for 3 weeks, injecting aviru- 
lent organisms, and 2 days later challenging with 
virulent organisms. The animals are then observed 
for 4 weeks to permit survivorship differences to 
appear. Statistical requirements demand groups 
of 20-40 mice for each test manipulation. The 
number of mice and the prolonged time of feeding 
have impeded studies on the identification of the 
resistance factor in wheat germ. A new method 
has been devised to detect nutritionally active 
material after 5 days and which uses only 3 mice 
per test group. In this improved assay mice reared 
on a synthetic diet are put on the test diet on day 
0; are injected with 10* avirulent, xylose no-fer- 
menting S. typhimurium on day 1; are challenged 
with 10’ virulent, xylose fermenting S. typ/imu- 
rium on day 3; and are sacrificed on day 5. The 
spleens are removed, ground, and samples are 
spread on agar plates containing xylose and indi- 
cator. After incubation the xylose fermenting and 
non-fermenting Salmonella populations are scored. 
Positive dietary resistance effects are found ‘o be 
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correlated with lower virulent Salmonella popula- 
tion densities. 


1t1l. Influence of form of carbohydrate on 
diabetic effects of alloxan. CreciLt1a Scuuck 

AND HELEN B. Leonarp,* Nutrition Lab., School 

of Home Economics, Purdue Univ., Lafayette, 

Ind. 

Alloxan produced diabetes appears to be the 
closest approximation to human diabetes that has 
yet been found in experimental animals. The diet 
fed in the period preceding injection has been 
observed to have an effect on the sensitivity of 
rats to alloxan. In this study, young rats were fed 
well-balanced synthetic diets in which the type 
of carbohydrate was varied. The carbohydrates 
used were sucrose, lactose, cornstarch, a sucrose- 
lactose mixture, and a cornstarch-lactose mixture. 
The diet was fed for two weeks preceding injec- 
tion with alloxan. Blood-sugar levels were ob- 
tained preceding injection and 24 hours following. 
The determinations were repeated at the end of 
7 and 14 days on rats that survived that long. 
Rats with blood-sugar levels over 200 mg/100 ml 
were considered diabetic. The highest percentage 
of diabetic rats was observed in the cornstarch 
fed group, and the lowest in the lactose group. 
The lowered nutritional status of the lactose fed 
rats was considered, among other factors, to in- 
fluence the results obtained. When rats fed the 
cornstarch-containing diet were restricted in food 
intake so as to produce a state of undernutrition, 
the percentage rendered diabetic was markedly 
decreased below that of the rats allowed to con- 
sume the cornstarch diet ad libitum. 


1412. In vitro synthesis of quinolinic acid in 


rat tissues. S. A. Srncat* V. P. Sypen- 

STRICKER AND JULIA M. LitrLesoun.* Depis. 

of Biochemistry and Medicine, Med. College of 

Georgia, Augusta. 

The in vitro synthesis of quinolinic acid from 3- 
hydroxyanthranilic acid has been studied in var- 
ious rat tissue homogenates. Whereas heart, 
muscle, brain, spleen, small intestine, blood and 
lung were without significant activity, liver and 
kidney synthesized quinolinic acid in yields of 66 
to 96% and 24 to 538%, respectively. The distribu- 
tion of the enzyme system involved in this con- 
version was studied in liver and kidney particulate 
matter. Of the activity of whole liver and kidney 
homogenate, 95 and 68%, respectively, were re- 
covered in the non-sedimentable fraction (below 
57,000 g). Nuclei, mitochondria and microsomes 
were inactive individually and collectively and 
did not exert any effect on the activity of the 
Supernatant fraction. Dialysis of the supernatant 
for 24 hours at 0°C. resulted in loss of enzyme 
activity. Low temperature ammonium sulfate and 


AMERICAN INSTITUTE OF NUTRITION 


429 


acetone fractionation produced inactive prepara- 
tions. 


1413. Excretion of threonine and valine by 
young women on a semipurified diet. M. 
L. SKELLENGER,* M. CHatoupKa,* N.SPoMER* 
(introduced by R. M. Leverton). Human Nu- 
trition Div., Nebr. Agric. Exper. Sta., Lincoln, 
Nebraska in cooperation with the Bureau of Hu- 
man Nutrition and Home Economics, USDA, 
Washington, D. C. 

This work was done in connection with a study 
of the threonine and valine requirements of young 
women on a semi-purified diet. Values for urinary 
and fecal excretion of these amino acids are pre- 
sented. Except for threonine and valine the 
amino acids were fed at a level equivaient to 15 
gm of egg protein on the threonine study, and 20 
gm of egg protein on the valine study. Acid hy- 
drolysates of the excreta were assayed for threo- 
nine and valine with Leuconostoc citrovorum 
8081 and Leuconostoc mesenteriodes 8942, respec- 
tively. The intakes of L-threonine were 367 mg, 
184 mg, 73 mg, 0 mg; and 147 mg of pt-threonine/ 
day in successive periods. The urinary excretion of 
L-threnonine ranged from 18 to 44 mg/person/ 
day during periods varying from 3 to 10 days. 
There was no observable relationship between the 
level of threonine intake and urinary excretion. 
Fecal excretion of L-threonine of 3 subjects ranged 
from 97 to 316 mg/person/day. For 2 subjects the 
fecal excretion of threonine decreased with each 
decrease in intake. The intakes of L-valine were 
550, 365, and 275 mg/day. The urinary excretion 
ranged from 2.3 to 12.6 mg/person/day. No rela- 
tionship was observed between the level of valine 
intake and urinary excretion. 


1414, Threonine requirement of the normal 
infant. Setma E. SnypERMAN, Epwarp L. 
Pratt, ArILD E. HANSEN, THEODORE C. PANos, 
EILEEN HASSELMEYER, Mune W. CHEUNG AND 
L. Emmett Hott, Jr. Depts. of Pediatrics, New 
York Univ. College of Medicine, New York City 
and Univ. of Texas, Galveston. 

The threonine requirement has been determined 
for 3 normal male infants who, at the onset of the 
study were 2 to 12 weeks old and weighed 3.5 to 
6.0 kg respectively. These infants were maintained 
on a synthetic diet consisting of dextrimaltose, a 
hydrogenated vegetable fat and a mixture of 
amino acids; this was supplemented by a vitamin 
and mineral mixture. The amino acid mixture was 
composed entirely of the L-forms in the same pro- 
portion as they occur in human breast milk. Each 
infant received 125 cal/kg daily with the following 
caloric distribution: carbohydrate 45%, fat 438% 
and amino acids 12%. Removal of all the t- 
threonine from the amino acid mixture caused a 
prompt cessation of weight gain, a marked fall 





430 


in nitrogen retention, and some reduction in the 
serum proteins. The introduction of 60 mg/kg/day 
of t-threonine resulted in excellent weight gain 
and nitrogen balance and normal serum protein 
levels. The smallest amount of L-threonine that 
maintained these values at control levels was 
45 mg/kg/day. This, then, may be considered to 
be the threonine requirement for the infant main- 
tained under the conditions of this study. 


1415. Nitrogen metabolism at various levels of 
nitrogen intake during caloric restriction. 
Harry SPECTOR AND Doris Howes CaLitoway.* 
Quartermaster Food and Container Inst. for the 
Armed Forces, Chicago, Ill. 

Male albino rats were standardized on either a 
commercial stock diet or an 18% casein-purified 
diet. Body weight was maintained at 300 gm by 
feeding 46 calories. After 10 days on the standard- 
izing regimen plasma proteins and liver composi- 
tion were determined. During the next 4 days a 
high fat-egg albumin diet was fed to supply half 
the caloric requirement and levels of nitrogen 
ranging from zero to 160 mg. Fasted and full-fed 
controls were also employed. Body weight losses 
were independent of the level of nitrogen fed dur- 
ing caloric restriction, but were 11% in animals 
pre-fed the commercial diet and only 7% in those 
previously fed the purified diet. As the level of 
dietary nitrogen was increased the degree of nega- 
tive nitrogen balance was reduced. However, in 
no case was nitrogen balance attained when cal- 
ories were restricted, since maximum nitrogen 
utilization was 60% at the lowest level of intake 
and only 55% at the level which maintained nitro- 
gen balance when the calorie requirement was met. 
Losses of liver nitrogen were not influenced by 
variation in dietary nitrogen in animals pre-fed 
a commercial diet, approximating 20% of total 
liver nitrogen. In animals pre-fed a casein-purified 
diet, however, liver nitrogen losses were inversely 
proportional to the amount fed. The significance 
of these findings in the normal animal and those 
obtained with protein-depleted animals will be 
discussed. 


1416. Content of ascorbic acid in the white 
cells of human subjects receiving controlled 
low intakes of the vitamin. Betty F. STEELE,* 
RacHAEL LINnER,* ZapA H. Prerce* anp H. H. 
Wiuuiams. Depis. of Biochemistry and Nutri- 
tion, and Food and Nutrition, and School of Nu- 
trition. Cornell Univ., Ithaca, N. Y. 

Ten men and 3 women were fed a diet containing 
10 mg or less of ascorbic acid until the amount of 
ascorbic acid in the white cells of each subject 
had dropped to approximately three-fourths to 
one-half of the pre-diet amount. The dietary 
ascorbic acid intake was then supplemented with 
pure ascorbic acid so each subject ingested 20 
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mg/day for 14 days, 30 mg for 10 to 14 days, and 
40 mg for 11 days. The serum and white cell 
ascorbic acid content for each subject was de- 
termined at 3- to 4-day intervals during the 
vitamin supplement regime. With an intake of 40 
mg/day of ascorbic acid a statistically significant 
(Student’s ‘t’ test for paired data) increase in the 
ascorbic acid content of the white cells over the 
pre-supplement amount was noticed for the group. 
An intake of 20 or 30 mg daily did not cause sig- 
nificant changes. The ascorbic acid content of 
the serum remained at a low level (0.2 mg %) 
throughout the supplement period. (Contribu- 
tion from Northeastern Nutritional Status Proj- 
ect NE-16.) 


1417. Role of protogen in animal nutrition. 
E. L. R. Stoxstap, H. P. Broquist* anp E. L. 
PaTTeRSON.* Lederle Labs. Div., American Cy- 
anamid Co., Pearl River, N. Y. 

Attempts have been made to produce a protogen 
deficiency in chicks and rats with purified diets 
containing intestinal antiseptics. No significant 
growth increases were produced in chicks by the 
addition of synthetic protogen (6-thioctic acid, 
6,8-dithiooctanoic acid) to diets either in the 
absence or presence of aureomycin or Sulfasuxi- 
dine. The addition to the diet of 2% of sodium 
propionate which functions as a protogen antago- 
nist for Streptococcus faecalis did not produce a 
syndrome in chicks which could be reversed by 
protogen. The excretion of protogen by normal 
adults varied between 4.25 to 6.5 ug per day with 
an average of 5.4 wg. The assay procedure used 
Streptococcus faecalis on a medium containing 
sodium propionate, the assay standard being syn- 
thetic pu-6-thioctic acid. The excretion of 
protogen by the rat varied between 0.1 and 0.5 
ug/day and was not influenced by the inclusion 
of either 100 mg of aureomycin and 10 gm of Sulf- 
asuxidine or 100 mg of arsenic trioxide/kg of diet. 
Synthesis of protogen by ‘germ-free’ animals 
was studied by microbiological assays of the 
developing chick embryo. 


1418. Riboflavin metabolism of women on 
controlled diets. Ciara A. Storvicx, MEI- 
LING Wu* AND EvELYN WarREN.* Nutrition 
Research Lab. of the School of Home Econon ics 
and the Exper. Station Dept. of Home Econom:cs, 
Oregon State College, Corvallis. 

Daily fasting serum riboflavin as well as urin::ry 
rboflavin and creatinine determinations were 
made on 7 women on controlled diets for 30-day 
periods. The riboflavin intake was 1.2 mg/diy. 
Daily fasting values averaged 3.21 ug % for 208 
determinations of serum total riboflavin and 1.41 
ug % for 207 determinations of serum free (+FM N) 
riboflavin. Urinary excretions of riboflavin varied 
from 315 to 467 wg /24 hours and ranged from 27 to 
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10% of the riboflavin intake. The effects of an 
oral test dose of riboflavin were studied. The 
concentration of riboflavin in the serum reached 
» peak in one-half to one hour after the test dose 
and approached the fasting level in 5 hours. The 
peak in urinary excretion of riboflavin occurred 
one hour after the test dose and by the 5th hour 
the excretion of riboflavin was about the same as 
the 1-hour fasting excretion. Based on the ex- 
cretion of riboflavin in terms of wg of urinary 
riboflavin/gm of urinary creatinine, the results of 
this study indicate that for 2 of 7 subjects, 1.2 
ing/day of riboflavin may have been inadequate 
under the experimental conditions. 


1419. Improvement in the efficiency of the 
proteins in milled wheat flour with lysine, 
valine, threonine, and an extract of con- 
densed fish solubles. BARNETT Sure. Dept. of 
Agricultural Chemistry, Univ. of Arkansas Fay- 
etteville. 

This study was conducted on the Wistar strain 
albino rat and the protein efficiency ratio (PER) 
was calculated from gains in body weight/gram 
of protein intake during a 6-weeks experimental 
period. Milled wheat flour served as the only 
source of proteins in the basal ration at a‘9.70% 
level. Addition of 0.4% l-lysine to the basal ration 
produced 190% increased growth and 201% in- 
crease in PER. Addition of 0.4% l-lysine and 0.2% 
dl-threonine was accompanied by 306 increased 
growth and 236% increase in PER. Addition of 
0.4% l-lysine, 0.2% dl-threonine, and 0.7% dl. 
valine resulted in 450% increased growth and 275%, 
increase in PER. The further addition of an ex 
tract of condensed fish solubles, corresponding 
to 5% of the crude product in the ration, resulted 
in 526% increased growth and 351% increase in 
PER. Addition of these micro nutrients changed 
the PER from 0.69 to 3.11. The latter corresponds 
to the best proteins in natural foods, i.e. that of 
dried whole eggs. There were 12 animals, sexes 
equally divided, in each group. During a 6-weeks 
period, on the same 7 gm daily food intake, 0.4% 
l-lysine in ration produced 141.1% increase, and 
0.5% dl-threonine produced 205.% increase in 
economy of food utilization than on basal ration 
without amino acid additions. 


1120. Growth effect of mucin on rats fed 
simulated human milk. R. M. ToMARE ttt, 
E. LinpEN* AND F. W. BERNHART.* Nutritional 
Div., Wyeth Inc., Mason Mich., 

Gyorgy et al. (Amer. J. Dis. Child. 84: 482, 1952) 
have isolated a strain of Lactobacillus bifidus that 
requires a growth factor present in human milk. 
Subsequently, a strain that we isolated indepen- 
dently was found to have similar requirements. 
Hog gastric mucin was found to be a potent source 
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of the bacterial factor. A microbiologically active, 
crystalline disaccharide composed of galactose 
and acetylglucosamine has been isolated from 
acid hydrolyzed mucin (manuscript in prepara- 
tion). A biological activity of mucin was demon- 
strated by rat growth tests in which mucin was 
added to diets prepared to simulate human milk 
by the addition of lactose and a fat mixture to 
skim cow’s milk. The microbiological activity of 
of the bacterial factor. A microbiologically active 
crystalline disaccharide composed of galactose 
and acetylglucosamine has been isolated from 
acid hydrolyzed mucin (manuscript in prepara- 
tion). A biological activity of mucin was demon- 
strated by rat growth tests in which mucin was 
added to diets prepared to simulate human milk 
by the addition of lactose and a fat mixture to 
skim cow’s milk. The microbiological activity of 
the diet with mucin was equivalent to that of 
human milk. Weanling rats fed the mucin-sup- 
plemented milk grew 50% better than control 
animals without mucin. The rat growth effect was 
demonstrable with a semi-synthetic diet of casein, 
lactose, Crisco and salts and with milk rations con- 
taining 0.1% Protamone. The destruction of the 
microbiological activity of mucin by prolonged 
acid hydrolysis also resulted in a loss of rat growth 
activity. The biological relationship between the 
human milk factor and mucin has been further 
indicated by a personal communication from 
Gyorgy that purified concentrates of human milk 
stimulate rat growth in a manner similar to mucin. 


1421. Effect of protein source on percentage of 
unsaturated fatty acids in the carcass of 
the rat. S. B. Tove, F. H. Smitn, C. T. Youna 
AND F. W. SHERWOOD (introduced by G. H. 
Wise). Nutrition Section, North Carolina Agri- 
cultural Exper. Station, Raleigh. 

Weanling male rats were fed a purified starch 
diet supplemented with 23% protein and 5% 
cottonseed oil. After 5 to 7 wk, the animals were 
decapitated, skinned, the gastro-intestinal tract 
removed and the carcass fat extracted with alcohol 
and ether. The unsaturated fatty acids were de- 
termined by the alkali isomerization procedure. 
When the dietary protein was fibrin, soybean pro- 
tein and methionine, egg albumin, or casein, the 
carcass linoleic acid content was lower and the 
oleic acid content higher than when either cotton- 
seed meal or soybean oil meal (both ether ex- 
tracted) were fed. In 2 or 3 experiments the sub- 
stitution of cottonseed meal for soybean oil meal 
resulted in an increase in the carcass level of lino- 
leic acid. The difference was more marked when 
the cottonseed oil was replaced by starch. When 
either meal, supplemented with 5% cottonseed 
oil, was fed there was no difference in the carcass 
level of oleic decid. However, when the oil was re- 
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placed’ by starch the soybean oil meal diet pro- 
duced a considerable increase in the oleic acid 
level over that of the cottonseed meal diet. The 
carcass levels of linolenic and arachidonic acids 
were fairly constant for all of the aforementioned 
diets. Preliminary results indicate that extracton 
of the soybean oil meal with 70% methanol results 
in a decrease of carcass linoleic acid. 


1422. Vitamin B,. in blood and urine after oral 
and parenteral administration. WALTER G. 
Unetaus,* Haroip L. RosenTHAL* AND GRACE 
A. GotpsmiTH. Nutrition Research Lab., Depts. 
of Medicine and Biochemistry, Tulane Univ. 
School of Medicine, New Orleans, La. 
Following intramuscular administration of 10 

to 100 ug of vitamin B:2 to normal subjects, serum 

vitamin B:2 activity rose in one hour to maximum 
values which were proportional to the amounts 
injected. Urinary vitamin Bie activity in 24 hr 
following injection increases with the quantity 
administered, but cannot be predicted accurately. 
Serum vitamin B:: activity during fasting is con- 
sistently lower in patients with untreated macro- 
cytic anemia than in normal subjects. In 2 pa- 
tients with pernicious anemia in relapse who 
received 25 wg of vitamin Bi. intramuscularly, in- 
creases in serum activity did not differ from those 
of normal subjects but vitamin Bye activity in 
urine was somewhat less than normal. Serum 
vitamin Bi: activity did not increase significantly 

when normal subjects were given 500 and 1000 

ug orally. After oral administration of 3000 yg, 

serum activity reached maximum values equal to 

those found after intramuscular injection of 10— 

25 ug. Serum activity remained elevated for longer 

periods .after oral than after intramuscular ad- 

ministration. In 3 of 4 patients with macrocytic 
anemia who received 3000 ug of vitamin Bio, 
orally, serum activity increased to maximum 
value similar to those noted after intramuscular 
injection of 1-50 ug; in the 4th no significant rise 
occurred. In a 5th patient serum activity increased 
after oral administration of 500 and 1000 ug. 

Optimal hematologic response resulted in all 

patients. Following oral doses, no significant 

increase in vitamin Bie activity was found in the 
urine. 


1423. Comparative blood levels of arginine, 
guanidoacetic acid, guanidine and methyl- 
guanidine in normal individuals and in 
poliomyelitis patients. J. Van Pisum, E. 
Kito, J. HEss anp K. Erx-NEs (introduced by 
Leo T. SamvueEts). Dept. of Biological Chemis- 
try, Univ. of Utah College of Medicine, Salt Lake 
City. 

It has been reported by D. Cascio (N. Y. State 

Jour. of Med. 49: 14, 1949) that the blood level of 
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methylguanidine is increased in poliomyelitis. 
This is reminiscent of the 1920-1930 period when 
methylguanidine was implicated in a host of 
diséases—tetany, spasmophilia, hypertension, 
rickets, muscular dystrophy, eclampsia, liver dam- 
age, etc. The method used was that of Andes and 
Meyers (J. Lab. & Clin. Med. 22: 1147, 1936-37) 
and is at its best a method for guanidine bases. 
In the process of developing a more specific method 
for methylguanidine, improved methods for argi- 
nine and guanidoacetic acid and a new method for 
guanidine was developed—all possible interfering 
substances in the Andes and Meyers method. 
The Sakaguchi color reaction has been stabilized 
by the addition of sodium thiosulfate instead of 
urea. Arginine is completely removed by a 
Ba(OH):2, ZnSO, precipitation of blood protein, 
while guanidoacetic acid and the guanidines re- 
main in the filtrate. Guanidoacetic acid is removed 
from the guanidines by adsorption on Amberlite 
IRA-400 (OH). The guanidines are separated 
from any creatine and creatinine by adsorption 
on a permutit column. They are then eluted and 
are distinguished one from the other by the 
Sakaguchi color reaction (methylguanidine), and 
a paranitrobenzenesulfonic acid color reaction 
which measures both compounds. No significant 
difference in the levels of arginine and guanido- 
acetic acid was found between bloods of normal 
subjects and poliomyelitis patients. The method 
is sensitive to levels of 0.1 mg % guanidine or 
methylguanidine; neither compound was detected 
in any blood sample. The previously reported 
values have been 0.3 mg % in normal blood and 
1-2 mg % in poliomyelitis blood. (Supported by 
the Natl. Fndn. for Infantile Paralysis.) 


1424. Effect of aminopterin on metabolism 
and morphology of duodenal mucosa. J. J. 
VITALE,* N. ZamcueEcK,* D. M. HeGstep AND 
J. DiGrioreio.* Dept. of Nutrition, Harvard 
School of Public Health, and The Mallory Inst. 
of Pathology, Boston City Hosp., Boston, Mass. 
Mucosa of rats injected daily with 120 ug of 

aminopterin/kg showed approximately 70 % re- 

duction in oxygen uptake after 48 hours, persisting 
for 48 hours longer. Wide variations in oxygen 
uptake were observed thereafter. With 240 ug 
aminopterin daily, the fall in respiration occurred 
after 24 hr and persisted for 3 days. Oxyyen 
uptake fell in less than 3 hr with a single dose of 

480 ng/kg. The smallest dose of aminopterin caused 

diarrhea on the 4th day, which very rapidly be- 

came bloody. Autopsy revealed diffuse hyperemia 
of the small intestine and scattered petechiae. 

Larger doses resulted in the earlier appearance 

of these changes and gross hemorrhages were 

regularly seen at autopsy, as were occasional 
were irregularity of villus epithelial cells and 
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nuclei, followed by polymorphonuclear leukocytic 
and lymphocytic infiltration, and by proliferation 
of villus connective tissue. Some areas of epithe- 
lium were markedly damaged while adjacent areas 
were spared. In advanced stages, however, the 
entire mucosa was obliterated by hemorrhage, 
inflammation, fibrin and connective tissue. Thus, 
a, lag between definite metabolic and morphologic 
changes was observed. Since inflammatory cells 
respire actively and connective tissue does not, 
these factors influenced the metabolic findings. 
The normal cell morphology of the first three days 
gave little hint of the profound respiratory lesion, 
and, conversely, the normal rates of respiration 
after four days in no way reflected the marked 
tissue changes. The necessity for combining mor- 
phologic and metabolic observations in such 
studies becomes obvious. 


1425. Methionine, choline, Bijz2 and homo- 
cystine in nutrition of the mature fowl. 
B. E. Wetcn* anp J. R. Coucu. Texas A. & M. 
College System, College Station, Tezas. 
Single-comb White Leghorn hens were fed a diet 

composed of green split peas and cerelose supple- 

mented with vitamins and minerals (less choline 
and Bie). This diet is low in methionine and 
choline and devoid of Biz. Supplements to the 
diet included homocystine, Biz and choline, and 
methionine, Biz and choline, singly and in com- 
bination. Criteria of response to the supplements 
were per cent egg production, Bi2 content of egg 
yolk, Bie and methionine content of the liver, 
and the methionine content of the hen blood. 
Evidence was obtained which showed that choline 
could serve as a methylating agent for homo- 
cystine in the nutrition of the mature fowl. Such 
supplementation was apparently not adequate in 
meeting the methionine requirement of the laying 
hen. No effect was produced by the addition of 
homocystine, Biz or choline singly. The feeding 
of methionine produced an increase in egg produc- 
tion which was equivalent to that obtained by 
the addition of Bis, choline and homocystine to 
the basal diet. The maximum response with regard 
to egg production was obtained by the addition 
of methionine, choline and Biz. These results 
indicate that the mature laying fowl has a dietary 
requirement for choline since egg production was 
increased when choline was added to the diet 
containing methionine, with or without vitamin 
12- 


1426. Chick growth factor present in fish meal 
and fish solubles. A. C. Wigsz, C. F. PeTer- 
SEN,* A. R. PAPPENHAGEN* AND H. D. Wycorr.* 
Dept. of Agricultural Chemistry, Univ. of Idaho, 
Moscow. j 
Day-old New Hampshire chicks were fed for 

a period of 4 wk a purified diet (Diet I) containing 
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isolated soybean protein (alpha protein), cerelose, 
fat, minerals, methionine, penicillin and crystal- 
line vitamins. Preliminary investigation revealed 
that the soy protein was deficient in glycine but 
not lysine or arginine. Chick growth on Diet I 
averaged 300 gm and on Diet II (Diet I plus 0.6% 
glycine) 330 gm. The addition of 3-6% fish solubles 
or 6% herring fish meal to either ration resulted 
in an increase in chick growth of approximately 
50 gm. No further growth stimulation resulted 
from the addition of higher amounts of fish meal 
or fish solubles. The factor is also present in dried 
whey but not in various liver preparations. At- 
tempts to isolate the factor from fish solubles have 
shown that it is soluble in water, dialyzable, 
insoluble in isobutanol, not absorbed by norite 
at pH 5.5, and not precipitated by basic lead 
acetate. It is stable to autoclaving for 30 min 
from pH 3.0-10.0 and is stable at px 1.0-11.0 for 
2 hr at room temperature. The factor is absorbed 
by ion exchange resins but under certain condi- 
tions it appears that the factor may be destroyed 
in the ion exchange process. Evidence has been 
obtained which indicates that the protein level 
of the diet has an effect on the response of chicks 
to this factor. 


1427. Clinical evaluation of nutritional status 
of children in relation to unsaturated fatty 
acids in blood serum. HILpa F. WIEsE, ARILD 
E. HANSEN AND REAGAN H. Grisss.* Dept. of 
Pediatrics, Univ. of Texas Med. Branch, Galveston. 
The serum levels of dienoic, trienoic and tetra- 

enoic acids were determined for 60 children in 

two orphanages. There were 33 girls and 27 boys, 
ranging in age from 4 to 15 yr. Pediatricians evalu- 
ated the nutritional status clinically by periodic 
physical examinations and determinations of he- 


‘moglobin, red and white cell counts, total serum 


proteins with albumin, globulin fractions. The 
majority of the children fell within the 10 to 90 
percentile range for age in relation to both height 
and weight. Average blood values were: erythro- 
cytes 4.46 million/cu mm, hemoglobin 13.2 gm %, 
total protein 7.04 gm %, albumin 4.88 gm %, 
globulin 2.16 gm %. The leukocyte count and 
differential white cell count were well within 
normal limits. The clinical findings were consistent 
with the designation ‘well nourished child’ in 
every instance. Institutional dietary surveys 
showed caloric distributions for orphanages G 
and L to be protein 14 and 16%, fat 38 and 35%, 
carbohydrate 48 and 49%, respectively. From 
analyses of the dietary fats, linoleic acid con- 
stituted 3.2 and 3.6% of the total calories. The 
average serum levels for 2, 3 and 4 double-bond 
fatty acids were very nearly identical in the two 
institutions. Expressed as % of the total fatty 
acids, dienoic acid was 31.2 and 30.6, trienoic 
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acid was 1.9 and 2.0 and tetraenoic acid was 12.8 
and 12.5. These values may be considered as 
reference standards for healthy control children 
receiving a diet containing 3.4% of the total 
calories as linoleic acid. (Supported in part by the 
U. S. Dept. of Agriculture through a contract 
sponsored by the Bureau of Human Nutrition and 
Home Economics.) 


1428. Effects of feeding Terramycin and 
penicillin to laying hens on antibiotic dep- 
osition in eggs and growth of murine typhus 
Rickettsiae in embryonated eggs. S. C. 
Wona,* R. C. Kersey,* J. R. McManan,* W. M. 
ReEyYNoLps,* W. K. WarpEN* AND J. McGINNIs. 
Chas. Pfizer & Co., Inc., Terre Haute, Ind. 
Penicillin and Terramycin were fed to laying 

hens in graded levels, ranging from 5 to 1000 gm 
of antibiotic activity per ton of feed and were 
fed for 12 wk. Eggs were saved from each treat- 
ment for antibiotic determination and for incu- 
bation. The incubated eggs from Terramycin-fed 
groups were infected with murine typhus Rick- 
ettsiae at the end of 7 days. Observations were 
made by candling at daily intervals to determine 
death rates of embryos. Eggs from all treatments 
were analyzed for antibiotic content by conven- 
tional bacteriological methods. The results ob- 
tained in these studies showed that antibiotics 
could not be detected in eggs, even when the hens 
were fed the 1000 gm/ton level. In addition, 
activity of eggs from hens fed the controlled diet 
was as great as from those fed antibiotics. The 
chick embryo studies evidenced the embryo death 
rate after infection with murine typhus Rickett- 
siae did not demonstrate a significant Terramycin 
content in the eggs. 


1429. Folic acid deficiency in the guinea pig. 
C. W. Wooprurr, 8S. L. Cuark, Jr. ann E. B. 
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BripGFrortH (introduced by W. J. Darsy), 

Dept. of Pediatrics and Div. of Nutrition, Depts. 

of Medicine and Biochemistry, Vanderbilt Univ. 

School of Medicine, Nashville, Tenn. 

Connaught strain guinea pigs weighing between 
250 and 350 gm were fed a purified ration for 6 
weeks and growth rates, peripheral blood counts 
and bone marrow examinations were made. 
Growth on the purified diet was 3.82 + .16 gm/day; 
significantly less than the rate of 4.88 + 18 gm/day 
found on Rockland Guinea Pig Chow. Growth 
on the complete ration was greatly superior to 
that seen using a standard scorbutigenic diet 
supplemented with ascorbic acid. When folic 
acid (PGA) was removed from the diet growth 
was significantly depressed to 2.74 + .21 gm/day. 
Growth was suppressed on PGA-low diets con- 
taining 1% sulfasuxidine (—0.35 + .28 gm/day) 
or lacking in para-aminobenzoic acid (—0.94 + 
1.14 gm/day). This growth failure could be pre- 
vented in both cases by dietary PGA supplements 
(3.50 + .24 gm/day). The animals in which a 
PGA deficiency occurred either on sulfonamides 
or with dietary lack of PABA developed leuko- 
penia, relative granulocytopenia, and in some 
instances, a mild anemia. Serial bone marrow 
examinations revealed immaturity in the ery- 
throid series with increased numbers of pronormo- 
blasts and changes in the nuclear chromatin. 
Typical megaloblasts were not seen. Increased 
polychromatophilia, basophilic stippling, and 
many Howell-Jolly bodies were noted in the circu- 
lating erythrocytes. The hematologic changes 
were both prevented and cured by PGA. Omission 
of PABA from a low-folic diet results in nutritional 
failure similar to that induced by sulfasuxidine. 
In the presence of folic acid, no dietary effect of 
PABA was demonstrated. 
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1430. Biochemicaln aalysis of the lag-phase in 
virus development. W. WiLBuR ACKERMANN 
anp H. MaasaaB (introduced by THoMAs FRANCIS, 
Jr.). Dept. of Epidemiology and Virus Lab., Univ. 
of Michigan School of Public Health, Ann Arbor. 
The reversible inhibition of the multiplication 

sof influenza virus by methoxinine has been de- 
scribed. Using this analogue and the corresponding 
natural amino acid, it was proved that methionine 
functioned in viral synthesis. Now other experi- 
ments have been designed to determine the nature 
of this role of methionine and to define biochem- 
ically some of the stages of viral development. 
Methoxinine was added to cultures at various 
intervals after inoculation of virus and before the 
first detectable increase in virus. The yield of virus 
obtained by 8 or 9 hours was then estimated. This 
analogue inhibited the production of infectious 
virus if added at 0, 2, 3, or 4 hr after inoculation, 
but was ineffective on the first cycle of multiplica- 
tion, if added at 5 hr. In other experiments meth- 
oxinine was added just prior to virus inoculation 
and methionine was supplied at various intervals 
thereafter. This effect of the delayed addition of 
the amino acid (which is now required for virus 
production) upon the yield of virus and upon the 
length of the initial lag-phase was observed. From 
such data, as well as that obtained with other in- 
hibitors, it may be possible to describe certain 
stages of virus development in terms of their 
metabolic requirements. 


1431. Neutralizing antibodies against New- 
castle disease virus in man. F. BANG AND M. 
Foarp. Johns Hopkins Univ. School of Medicine 
and Hosp., Baltimore, Md. 

Neutralization of NDV with heated human sera 
has been previously reported. The significance of 
this was determined in several occupational 
groups. Three individuals known to have a sys- 
temic infection with the virus developed a posi- 
tive neutralization test (1.5-4.0 log LDs0o). Four of 
6 people working directly with the virus developed 
a positive neutralization test within one year of 
exposure. Among 35 chicken workers 18 had neural- 
izing antibodies. Of 11 who were catchers, 9 had 
antibodies. Ten commercial chicken workers were 
tesied when reporting for work. One had anti- 


bodies but developed a higher titer during the 
year of exposure. Of the remaining 9, 4 became 
positive during the year. Of some 50 sera from 
individuals with no specific recent history of ex- 
posure to chickens or to the virus, 4 were positive. 
None of 7 individuals with mumps showed a change 
in titer during or subsequent to their disease. 
However, 3 were positive when first tested. Of 
14 paired sera from individuals who were vac- 
cinated against mumps and who developed anti- 
bodies to mumps (courtesy Dr. W. Henle) none 
developed antibodies to NDV. One had a positive 
test before and after but without change in titer. 
Cross neutralization tests with rabbit and chicken 
sera against mumps, swine influenza, and three 
strains of NDV-failed to show any immunological 
relationship between the three different viruses. 
It is concluded that a high proportion of exposed 


‘individuals develop neutralizing antibodies to 


NDV. Symptomatology accompanying this infec- 
tion is unknown. 


1432. Diphtherial phage-host cell systems. 
W. L. BarKspALE* AND A. M. PAPPENHEIMER, 
Jr. Dept. of Microbiology, New York Univ.- 
Bellevue Med. Center, New York City. 

Lysogenic diphtheria bacilli derived from aviru- 
lent sensitive strains following infection with 
bacteriophage were found virulent and toxigenic 
as originally demonstrated by Freeman (J. Bact. 
61: 675, 1951). High titer stocks of phage B have 
been prepared in modified Mueller and Miller’s 
(J. Immunol. 40: 21, 1941) casein hydrolysate 
medium. It has been found that calcium ions are 
required for adsorption of phage B to the C, 
strain. No lysis occurs when citrate is added. A 
burst size of approximately 30 and a latent period 
of 85 minutes have been determined. The lysogenic 
strain C,(B), may be induced by suitable dosage 
of ultraviolet light (LWorF AND GuTMAN. Ann. 
Inst. Pasteur, 78: 711, 1950). Two hours after ir- 
radiation lysis occurs with the liberation of about 
75 phage particles per bacetrium. Lysis, whether 
following induction, or as a result of the lytic 
action of phage on the sensitive strain, is not ac- 
companied by liberation of diphtheria toxin. Toxin 
does not cause lysis nor does it inhibit growth of 
the avirulent C, strain. Specific antitoxin is with- 
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out demonstrable effect on the action of phage B. 
Certain implications of these findings will be dis- 
cussed. 


1433. Mucoid mutants of Escherichia coli. 
Sam M. BetseR* anp Bernarp D. Davis. 
USPHS Tuberculosis Research Lab., Cornell Univ. 
Med. College, New York City. 

Among mutants of the W strain of E. coli 
selected for various properties (auxotrophy, auto- 
trophy, drug-resistance), occasional strains are 
mucoid. All such strains tested have been found 
to produce the same capsule, as shown by cross- 
agglutination, and the capsular polysaccharide 
isolated from three of them gave identical quan- 
titative precipitin tests and chemical analyses. 
It was shown by paper chromatography to contain 
galactose, fucose, and an unidentified compound. 
The high frequency of mucoid colonies among cer- 
tain classes of readily isolated mutants (p-serine 
resistant; reversions from a certain lysine-requir- 
ing strain) suggests a connection between the 
mucoid character and the selected one, even 
though in a mucoid auxotroph the two characters 
could revert independently. One possibility would 
be a capsule-producing enzyme present in all 
strains but sensitive to its environment. How- 
ever, capsule formation by a mucoid strain could 
not be prevented by various chemical alterations 
in this environment, including change of carbon 
source or addition of other auxotrophic mutations. 
In contrast, temperature changes were effective: 
even the wild type was mucoid at 15°, one mutant 
was at 25° but not at 37°, and others were at any 
of these temperatures. 


1434. Combination of some 2,4-dinitrophenyl 
haptens with cystine sulfur of epidermis 
and keratin. SipNEY BELMAN* AND HERMAN 
N. Essen. Inst. of Industrial Medicine, New 
York Univ. Post-Grad. Med. School, New York 
City. 
2,4-dinitrophenylsulfenyl chloride (DSCl) and 

2,4-dinitrophenylthiocyanate (DSCN) produce al- 

lergic skin lesions of the delayed type when ad- 
ministered percutaneously to guinea pigs and 
humans sensitized by prior exposure to 2 ,4-dinitro- 
fluorobenzene (DF). DSCl and DSCN combined 
with protein in vitro. In vivo, these haptens com- 
bined with epidermis to give a derivative which 
moved on buffered silica gel columns as a yellow 
band of Rr 0.3. This band was identified as the 
cysteine derivative (S-p-cysteine). Under the same 
conditions DSO3 also yielded this derivative, 
rather than N®-p-lysine as previously reported 

(J. Exper. Med., 95: 473, 1952). The in vitro reac- 

tions between 6 haptens and epidermis or defatted 

hair (keratin) were investigated: at px 10, all 
haptens reacted to give N°-p-lysine; at pp 7, DF, 
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DCI and DBr yielded N°-p-lysine, but DSO0;, 
DSCI and DSCN produced S-p-cysteine. The in 
vitro results at pH 7 duplicated the results of in 
vivo experiments. DSO3z an- DCI, representing 
the foregoing classes of haptens, were reacted at 
pH 7 with reduced and oxidized glutathione (GSH 
and G2Se2, respectively), and with keratin. Deri- 
vitization of sulfur was determined spectropho- 
tometricaliy and chromatographically. DCl and 
DSO3 yielded S-p-glutathione with GSH, but not 
with G2S2; with keratin S-p-cysteine was obtained 
after reaction with DSO3, but not with DCI. 
These results indicate a peculiar reactivity of 
keratin sulfur with the sulfur-containing p hap- 
tens. The failure to secure S-p-cysteine from skins 
sprayed in vivo with DCI, etc. is ascribed to these 
latter haptens damaging the tissues and producing 
a disappearance of free SH groups normally prev- 
alent in epidermis. The latter interpretation is 
supported by histologic examination of frozen 
skin sections specifically stained to reveal free 
SH groups. (Supported by grants from Stand- 
ard Oil Co. (N. J.) and the USPHS.) 


1435. Phagocytosis of influenza virus. A. V. 
Boanp, J. E. Kempr anp R. J. Hanson (intro- 
duced by Saunt MALKIEL). Dept. of Bacteriology, 
Univ. of Illinois College of Medicine Chicago. 
Phagocytosis of PR8 Influenza virus was studied 

in vitro by the fluorescent antibody method. 
Fluorescein-labeled specific immune g-globulin 
was prepared by a modification of the method of 
Coons et al. (J. Immunol. 91: 1, 1950). Leukocytes 
were obtained from human group O blood. Cells 
were washed in 0.15 m buffered saline and virus 
was added. Phagocytosis followed incubation at 
37°C. for 30 minutes. Smears were made and were 
fixed with absolute methanol. Slides were then 
stained with fluorescein labeled immune or nor- 
mal sera. Examination of slides was carried out 
with ultra violet light of approximately 365 mg. 
Greenish-yellow fluorescent areas were observed 
both within and on the surface of certain leuko- 
cytes. Specificity was demonstrated by staining 
with labeled normal serum, heterologous immune 
serum, and by blocking labeling with unlabeled im- 
mune serum. Differences in phagocytosis in the 
presence of immune and normal sera indicated 
the specificity of the phenomenon. A statistically 
significant difference occurred. Blocking of virus 
receptor cites on both red and white blood cells 
by periodate treatment indicated that surface ad- 
sorbtion occurred prior to phagocytosis. Lympho- 
cytic cells showed primarily surface adsorbtion, 
whereas polymorphonuclear cells showed aci ual 
ingestion of virus particles. 


1436. Increased incidence and selective local- 
ization of experimental poliomyelitic pa- 
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ralysis aftes concomitant intravascular virus 

inoculation and intramuscular injection of 

cortisone or gelatin. Davip Bopran. Johns 

Hopkins Univ., Dept. of Epidemiology, Baltimore, 

Md. 

Melnick and Ledinko (J. Infect. Dis., 90: 279, 
1952) failed to show association of viremia and 
‘injection paralysis’ in monkeys which developed 
poliomyelitic paralysis after intravenous virus 
inoculation. We readily induced paralytic polio- 
myelitis in cynomolgus monkeys by intracardiac 
inoculation of 1 ml. of the virulent Mahoney virus 
(type 1). Controls inoculated by intracardiac 
stab with virus-contaminated needle, attached to 
empty syringe were not paralysed. This indicates 
that CNS invasion occurred by way of blood 
stream rather than by contamination of nerves in 
injected tissues. Virus in rhesus cord suspension 
gave higher titers by intracardiac route than virus 
from tissue cultures of rhesus testis, and cyno- 
molgus monkeys were more susceptibie than rhesus 
monkeys. Rhesus cord virus in cynomolgus hosts 
gave a PDs titer of 1:2500 by intracardiac route, 
1:100 000 by intracerebral route, and 1:10 by 
simple virus feeding. In a series of additional ex- 
periments, 33 cynomolgus monkeys were injected 
with 4 ml of cortisone acetate solution (Merck), 
and 10 with 4 ml of a 1.5% gelatin solution in right 
calf muscles at the time of intracardiac inocula- 
tion with tissue culture Mahoney virus. A signifi- 
cant increase in paralytic rate occurred in the cor- 
tisone group, and a suggestive increase in the 
gelatin group, as compared with 67 concurrent in- 
oculated controlsreceiving no intramuscular injec- 
tion or a sterile needle stab intramuscularly. 18 
controls showed initial arm paralysis and 6 initial 
leg paralysis, a ratio characteristic of the Mahoney 
strain. This ratio was strikingly reversed in both 
the gelatin and cortisone injected groups; in these, 
a total of only 4 showed initial arm paralysis, and 
22 initial leg paralysis. The results suggest that 
the increase in paralytic rate and the shift in lo- 
calization of initial paralysis may be the result 
of injury due to the large volume of the intra- 
muscular injection, which may allow virus to 
enter peripheral nerve fibers from the blood. 


1437. Viremia and antibody response of abor- 
tive poliomyelitis gases. Davip BopIAN AND 
RautpH 8. PAFFENBARGER, JR.* Johns Hopkins 
Univ., Dept. of Epidemiology, Baltimore, Md. 
Preliminary observations on children exposed 

to natural infection resemble findings on chimpan- 

zees fed poliomyelitis virus, as reported last year. 

Blood samples were collected in Rochester area 

from 104 household contacts, age 1-15, within 1 

week after onset of index case, and 1 month later; 

in Baltimore area from about same number, age 

1-10, initially and at 2 weeks and 1 month after. 
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In Baltimore, contacts received 0.1 ml of gamma 
globulin/kg after initial bleeding. Of 77 initial 
bleedings in Rochester tested, 2 yielded polio- 
myelitis virus by passage in rhesus and in tissue 
cultures of monkey testis. Of 33 in Baltimore, 1 
strain was isolated. All 3 strains from human sera 
were identified as Type 1 in tissue culture. All 3 
children were febrile on day of positive bleeding 
or 1 or 2 days following, with no subsequent CNS 
illness. Antibody titers of all sera from 2 of the 3 
children against 100 1D50 of all three immunologic 
virus types were obtained in tissue culture. One 
Rochester child, age 6, had no antibody to Types 
1, 2 or 3 at time of viremia; one month later, no 
antibody to Type 3, a titer of 1:100 to Type 2, and 
a titer of 1:300 against Type 1. One Baltimore 
child, age 3, had no poliomyelitis antibody at 
time of viremia, no antibody to Types 2 and 3 at 
2 weeks and 1 month, and titers to Type 1 of 1:1000 
at 2 weeks and 1:3000 at 1 month. Virus was not 
isolated from sera of 12 contacts from Middletown, 
Rochester, and Baltimore who developed CNS 
symptoms of poliomyelitis within a few days after 
bleeding. It appears that a) viremia is present 
during the ‘minor illness’ of abortive cases, as 
well probably as in the preparalytic period as 
found in chimpanzees after virus feeding; 6) a 
high level of homologous antibody is found 2 to 4 
weeks after human viremia, as in the chimpanzee; 
c) in the one case studied a small dose of gamma 
globulin at time of viremia did not affect the ac- 
tive antibody response. 


1438. Effect of benzimidazole on experimental 
poliomyelitis in mice and monkeys. Gor- 
pon C. Brown AND Donatp E.. Crara.* Dept. 
of Epidemiology, Virus Lab., School of Public 
Health, Univ. of Michigan, Ann Arbor. 

As components of nucleoproteins, the purines 
and pyrimidines are intimately involved in bio- 
logical systems. Their analogues, which interfere 
with the synthesis of nucleic acids, are known to 
affect the metabolic activity of certain viruses. 
One of these, benzimidazole, has been found to be 
active in suppressing the growth of several viruses, 
including poliomyelitis, in tissue culture. The in- 
fluence of benzimidazole on experimental polio- 
myelitis in mice and monkeys was investigated. 
The subcutaneous administration of 250 mg/kg 
of body weight, the maximum tolerated dose, pro- 
longed the incubation period with all but the 
strongest concentrations of the Lansing strain of 
type 2 poliomyelitis in mice and reduced the mor- 
tality in animals inoculated with minimal quan- 
tities of this virus. Infection of mice with the im- 
munologically similar MEF-1 strain of type 2 virus 
was not affected by this compound. In monkeys 
the incubation period with the Mahoney strain 
of type 1 virus was prolonged slightly by limited 
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treatment with 200 mg/kg benzimidazole, but the 
incidence of paralytic disease was not reduced. 
The advisability of further work with this and 
structurally similar compounds is discussed. 


1439. Non-specific bactericidal activity of 
‘acute phase’ human sera and their anti- 
proteolytic power. KENNETH L. BURDON AND 
CarriE C. McRoserts.* Dept. of Microbiology, 
Baylor Univ. College of Medicine, and Veterans 
Admin. Hosp., Houston, Texas. 

It is well established that a marked increase 
in the non-specific anti-bacterial action of human 
serum often develops during the acute phase of 
various diseases. Under the same circumstances 
the natural antiproteolytic activity of the serum 
is also known to increase. The present report de- 
scribes a study of the bactericidal power of ‘acute 
phase’ human sera for a common saprophyte, 
Bacillus licheniformis, which included simulta- 
neous measurements of the antiproteolytic titers 
of the serum specimens, and control tests with 
portions of the same sera which were deprived of 
protease-inhibiting capacity by decalcification, or 
otherwise. A degree of correlation was found be- 
tween the relative antitryptic titers of the sera 
and their activity against the young, growing test 
organisms. Thus, 12 of the 15 sera having the most 
marked bactericidal effect had abnormally high 
antitryptic titers (100-175, averaging 131.2), as 
measured by the author’s film-gelatin-digestion 
method, whereas only 3 had a normal titer (75). 
Moreover, in all cases (22 different sera) the bac- 
tericidal action was lost entirely, or almost en- 
tirely, when the sera were deprived of their anti- 
proteolytic power. Results of preliminary studies 
on mechanisms involved will be presented, includ- 
ing comparative tests with antiproteolytic mate- 
rials other than serum, and observations on the 
effect of highly antitryptic serum on the proteases 
of the test organisms. 


1440. Adaptation of influenza virus to mice. 
WiuraM A. CassEL* AnD B. A. Brropy. Lang- 
bord Virus Lab., Dept. of Bacteriology, Hahne- 
mann Med. College, Philadelphia, Pa. 

On initial inoculation of a heterogenetic strain 
of white mice with infected allantoic fluid contain- 
ing the Seerey (1947, A’) strain of influenza virus, 
pulmonary lesions were produced. In 5 of 8 experi- 
ments virus persisted for 10 serial passages as 
determined by the infectivity of the mouse lungs 
for eggs. However, it proved impossible to pass 
the lesions in series. Various adjuvants including 
the daily intraperitoneal injection of cortisone 
and intranasal instillation of saline failed to pro- 
mote adaptation of the virus to mice although the 
virus persisted through 15 serial passages. A pre- 
liminary experiment utilizing another hetero- 
genetic strain of mice and two inbred strains of 
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mice (CF1 and CFW) indicated that the CFW tion 
mice were much more uniformly susceptible to an tion 
adapted strain of influenza virus (Melbourne, in! ec 
Type A) as well as to the unadapted Seerey 1. (J 
strain. In each of 10 experiments serial passage of In tl 
the Seerey virus in CFW mice has resulted in adap- J whit 
tation of the virus for mice as determined by the tion 
ability of the virus to produce pulmonary lesions tion 
which may be passed in series, and by its lethal virus 
effect which also may be passed serially. Current a Vi 
experiments suggest that either the use of tempera- irrad 
tures around 5°C. or the use of the receptor-de- at th 
stroying enzyme of Vibrio cholerae may have an § 4 mic 
enhancing effect upon the process of adaptation § For e¢ 
of the Seerey strain in CFW mice. titrat 
1441. Avidity of diphtheria antitoxin pro- rc 

z : ar fa 
duced by transfer of cells from immunized pa 
rabbits. MERRILL W. CuaseE, Rockefeller Inst. of the 
for Med. Research, New York City. b) Wi 
Prompted by studies of Jerne on variation in bites: 

the avidity of diphtheria antitoxin with duration c) Wk 
and repetition of the antigenic stimulus, avidity carted 
determinations have been carried out on the anti- é ik 
body arising in normal animals following the trans- nial 
fer of living cells taken from animals of the same Ga. 
species actively immunized with diphtheria toxoid B 
(WAGER AND CHASE. Federation Proc. 11: 485, 1443 
1952). Studies on the mode of neutralization of aa 
purified diphtheria toxin have been made with mete 
bleedings of animals that exhibited, a) a diphasic Nort 
curve of antibody response following injection of ih 
cells from donors stimulated with toxoid solely dents 3 
within 8 days before sacrifice, or b) a monophasic Kandic 
curve after injection of cells taken from previously ora 
primed donors restimulated with toxoid 3 days ditevis 
before. The avidity of the antitoxin arising within which 
the first few days appears to vary according to played 
the mode of pretreatment of donors, being low in ity and 
the case of a) and high with b), reflecting the qual- age 
ity of antitoxin being produced by the respective excepti 
donors at the time of sacrifice. The finding of vari- ets 
ety in antitoxins heightens the improbability that honatl 
the antibody arises because of the transfer o/ an clad 
especial, ‘intermediate’ type of antigen (Topley). streptor 
The later phase of antibody production in a) was group A 
signalized by an initially much lower avidity than Renate 
in the first phase, then was followed by a con- read 
tinued, gradual rise in avidity and by a further ib: oe 
marked increase in avidity subsequent to 4 snired 
‘booster’ injection of toxoid, quite like the pat- thconead 
tern observed by Jerne for actively immunized hentai 
animals. with PE 
1442. Multiplication of Coxsackie virus in §'0 make 
adult mice exposed to roentgen radiation. J'e*pirat 
F.S. Cueever. Dept. of Epidemiology and M ‘cro- §°f group 
biology, Univ. of Pittsburgh Grad. School of 1ub- of the v 
lic Health, Pittsburgh, Pa. Nal for 1 
Syverton, ef al., have shown that roentgen ra‘lia- | In turn, 
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tion and cortisone acetate, singly and in combina- 
tion, increase the susceptibility of adult mice to 
in'ection with Coxsackie virus, strain A4, Minn. 
1. (Proc. Soc. Exp. Biol. & Med. 80: 123, 1952). 
In the experiments reported here 10-12 gm Swiss 
white mice were exposed to 500 r whole body radia- 
tion 24 hours before the intraperitoneal inocula- 
tion of the Powers strain of Group B Coxsackie 
virus. The rate of irradiation as determined by 
a Victoreen r meter was 4.9 r/min in air. Non- 
irradiated control mice were injected with virus 
at the same time. At regular intervals thereafter 
4 mice from each set were bled out and sacrificed. 
For each set of 4 mice the blood was pooled and 
titrated for viral content. Brain, heart, liver, 
spleen, pancreas and carcass were treated in simi- 
lar fashion. a) In general, virus could be demon- 
strated over a longer period of time in the organs 
of the irradiated mice as compared to the controls. 
b) With rare exceptions the organs of irradiated 
mice showed a consistently higher viral content. 
c) When the amount of x-ray administered was 
varied the organs (heart, liver, brain) and blood 
of mice receiving greater exposure yielded higher 
concentrations of virus. (Supported by Atomic 
Energy Commission Contract No. AT (30-1)-1112.) 


1443. Interaction of host and influenza virus 
on infectivity of group A hemolytic strepto- 
coccus. ALVIN F. CopuRN AND JEAN NATHAN.* 
Northwestern Univ., Chicago, Ill. 

Investigations of hemolytic streptococcal dis- 
eases of the respiratory tract in man has been 
handicapped by the lack of a small susceptible 
laboratory animal. It has not been possible to 
determine which infections are air-borne and 
which transmitted by direct contact. The roles 
played by particulate matter, fine droplets, humid- 
ity and temperature remain undetermined. Knowl- 
edge of the conditions which permit the 
exceptional ‘carrier’ of hemolytic streptococcus 
to spread contagion is also lacking. Definitive in- 
formation on these and other points is essential 
to clarification of the epidemiology of hemolytic 
streptococcus. However, as long as studies of 
group A infections are limited to clinical observa- 
tions on man, only circumstantial evidence on the 
spread of hemolytic streptococcus can be obtained. 
For proof, direct experimental studies are re- 
quired. This in turn demands that group A strep- 
tococeal infections be induced in a small, experi- 
mental animal. Through the induction of influenza 
with PR8 influenza A virus it has been possible 
to make the Swiss white mouse susceptible to 
respiratory tract infections with certain strains 
of sroup A hemolytic streptococci. Multiplication 
of the virus within the host appears to be essen- 
tial for the inquisition of this bacterial infection. 

ln turn, the bacterium appears to be modified by 
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some interaction within the host. Upon culture 
from the heart’s blood of the mouse the bacterium 
has gained in capacity to infect when sprayed in 
an aersol mixture into an air tight chamber con- 
taining mice in individual compartments. Obser- 
vations on this interaction and its effects on the 
bacterium are to be reported. 


1444. Immunohistochemical studies of anti- 
body response in the rabbit. ALBert H. 
Coons, ExizaBetuH H. Lepuc* anp JEANNE M. 
Conno.iy.* Harvard Med. School, Boston, Mass. 
Antibody within cells can be visualized by a 

variation of the methods previously described 

(J. Exper. Med. 93: 173, 1951). Frozen sections of 

tissues containing antibody were dipped in dilute 

solutions of homologous antigen, carefully washed, 
and the precipitated antigen visualized by means 
of fluorescein-labelled antibody. By such means, 
the response to egg albumin, human gamma globu- 
lin, and diphtheria toxoid was investigated. In 
the regional lymph node following a first subcu- 
taneous injection of such a soluble protein, anti- 
body was first detected four days after injection 
in occasional cells scattered singly in the medul- 
lary cords and around the periphery of, but only 
rarely within, the lymphoid follicles. These cells 
had large nuclei often containing traces of anti- 
body, and a thin rim of cytoplasm containing high 
concentrations. At later stages (6-8 days) the 
number of cells involved was not notably in- 
creased, but they had become typical plasma cells. 
In the secondary response antibody was first de- 
tectable on the second day in younger cells than 
those described above, but their development 
followed the same course. Many more cells were 
involved, grouped in colonies, suggesting that 
the descendants of some scattered primitive cells 
were now all engaged in antibody synthesis. These 
data confirm the conclusion of Bing, Bjgrneboe, 

Fagreus, and others that the plasma cell is the 

major source of antibody under these conditions, 

although they do not exclude smaller contributions 
by other cell types. Antigen does not persist in 
detectable amounts in these lymph nodes. 


1445. Microscopic characteristics of colonies 
of Shigella flexneri II and their relation to 
virulence and immunogenicity. MERLIN L. 
Coorrer, M.D., HELEN M. KELLER* AND Eb- 
warp W. Wa tters.* Children’s Hosp. Research 
Fndn., Dept. of Pediatrics, Univ. of Cincinnati, 
College of Medicine, Cincinnati, Ohio. 

Oblique transmitted illumination affords a 
microscopic method for the study of colonies of 
bacteria on transparent solid medium and detec- 
tion of differences not seen by the conventional 
method of illumination. This method was used 
by Landy (U. S. Public Health Reports 65: 950, 
1950) for determining the V and W forms of Sal- 
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monella; by White and Wilson (J. Bact. 61: 239, 
1951) in studies of variation of Brucella and by 
Eigelsbach, Braun and Herring (J. Bact. 61: 557, 
1951; J. Infect. Dis. 91:86, 1952) in studies of varia- 
tion and immunogenicity of Bacterium tularense. 
We found with this method that colonies of Shigella 
flexneri II in which reddish golden combinations 
predominated and whose surfaces were irregular 
as though sliced or cross-hatched, were usually 
virulent and immunogenic. Smooth colonies with 
dull shades of blue, pinkish blue and grey generally 
showed low degrees of virulence and immuno- 
genicity. Parent cultures were composed of 1-5 
colony types present in various percentages. Viru- 
lence studies in mice, with parent cultures, showed 
the range of LDso dilutions to be 10777 to 10-74 
and of cultures of colony types from less than 
10-*° to 10-**. Immunogenic studies in mice 
showed PDs volumes of vaccines made from parent 
cultures ranging between 0.0024 and 0.0001 ml. 
The PDs. volumes of vaccines from individual 
colony types ranged from more than 0.1 ml to 
0.0001 ml. Homologous immunity for Shigella 
flexneri IIa and IIb was greater than was the cross 
immunity between these two types. 


1446. Lysis of sheep erythrocytes by long- 
chain polymers and complement. KEITH M. 
Cowan* AND MANFRED M. Mayer. Dept. of 
Microbiology, Johns Hopkins Univ. School of 
Hygiene and Public Health, Baltimore, Md. 

It has been found that 2-6% solutions of long- 
chain polyethylene glycols (Carbowax 4000 and 
6000) are capable of lysing sheep erythrocytes in 
the presence of fresh guinea pig serum as a source 
of complement (C’). In the absence of C’ Car- 
bowax is not hemolytic. The lytic action of 
Carbowax and C’ is inhibited by citrate or py- 
rophosphate which bind divalent cations. The 
Carbowax-C’ system requires a higher concentra- 
tion of Cat* than the antibody-C’ system. It has 
also been found that the four components of 
C'(C’1, C’2, C’3, and C’4) are required, as in 
immune hemolysis. Other long-chain polymers, 
such as polyvinyl pyrrolidone and dextran are 
capable of acting in a similar manner. 


1447. Adaptation of influenza virus to mice. 
Frep M. Davenport. Dept. of Epidemiology 
and Virus Lab., School of Public Health, Univ. 
of Michigan, Ann Arbor. 

In order to investigate the relation between the 
rate of adaptation of egg passage virus to mice 
and the dose of virus used to initiate a series of 
mouse passages, several lines of virus were adapted 
to mice utilizing different concentrations of virus 
in the initial mouse passage. In the first passage 
the yield of virus was similar in all of the lines. 
Thereafter, a constant dilution of mouse lung sus- 
pensions was used to transfer each line. The 
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amount of viral multiplication in each passage 
series appeared to be approximately the same. A 
direct relation between the concentration of virus 
used in the first mouse passage and the rate of 
adaptation of these lines was observed. This find- 
ing indicates that egg passage suspensions of in- 
fluenza virus are inhomogenous with respect to 
the capacity to become adapted to mouse lungs, 
The implication of this phenomenon will be dis- 
cussed. 


1448. A new human blood factor of rare inci- 
dence. IsRAEL DavipsoHNn, Kurt STERN,* Eu- 
ory R. SrravuseER* AND WILMA SPuRRIER.* 
Depts. of Pathology, Chicago Med. School and 
Mount Sinai Hosp., and Mount Sinai Med. 
Research Fndn., Chicago, Ill. 

This is a report on a new isoantigen which was 
found in the red cells of 4 of 7 members of three 
generations of one family, but was absent in more 
than 450 random bloods. The new blood factor 
was discovered after the wife of one of these fam- 
ily members gave birth to an infant with hemolytic 
disease of the newborn. Isosensitization of the 
infant’s mother to an antigen absent from her 
red cells, but present in those of her husband and 
child was demonstrated by appropriate tests. The 
name ‘Berrins’ and the symbol Be* for the new 
blood factor, and anti-Be* for the corresponding 
antibody, are proposed. Isosensitization in this 
case resulted probably from a combination of 
two stimuli: transfusion of the wife with her hus- 
band’s blood, and subsequent pregnancy with a 
fetus carrying the antigen. Detailed studies of 
the blood formulae of the proposita, her husband 
and his family will be presented and the proper- 
ties of the new antibody will be described. The 
discussion will include comparison of the Be* 
antigen with ‘private’ blood factors previously 
reported, and practical and theoretical implica- 
tions based on our own findings and those of earlier 
investigators. (Supported in part by a research 
grant from the Natl. Insts. of Health, USPHS.) 


1449. Compounds inhibiting uptake of vita- 
min B,. by ‘resting’ bacterial cells. RoBrERT 
L. Davis* anp Bacon F. Cuow. Dept. of Bio- 
chemistry, School of Hygiene and Public Health, 
Johns Hopkins Univ., Baltimore, Md. 
Compounds such as nucleic acids, mucopoly=ac- 

charides and others can reduce the uptake of en- 

vironmental vitamin Bi: by the ‘resting’ cells of 

Lactobacillus leichmannii ATCC 4792(LL). The ex- 

tent of this inhibition of uptake is dependent on 

the quantity of the test substance, the chemical 
structure, in some instances the polymerized 
state, and finally on the processing of the ‘resting’ 
cells. The order of addition is likewise of impor- 
tance: the most effective sequence being the test 
substance, ‘resting’ cells, and vitamin By. ‘The 
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most inhibitory substances, heparin and other 
sulfonated compounds are capable of reducing by 
50% the uptake of 20 my vitamin Biz in 2-5 meg 
quantities, in a system containing approximately 
2 X 10° ‘resting’ cells. Two strains of Escherichia 
coli, namely 113-2 and Waksman, whose uptake 
for vitamin B,2 was demonstrated by B. D. Davis 
and Oginsky, responded differently than LL, quali- 
tatively and quantitatively, to these compounds. 
For example, the uptake of vitamin By. by both 
strains of FE. coli was unchanged by heparin. 
Methylene blue, laurylethyleneoxide and triso- 
diumethylenediaminetetraacetate were inhibitory 
only to E. coli, whereas neomycin, polyglutamic 
acid (M.W. 8000) and ‘hyamine’ were inhibitory 
to all. Since consistent and reproducible responses 
to the inhibitors were noted, a satisfactory pro- 
cedure was established to measure these com- 
pounds in unknown samples by comparing with a 
standard curve, the amount of reduction of a 
given dose of vitamin B,2. Other applications and 
implications on these observations will be 
reviewed. 


1450. Effects of repeated massive doses of 
heterologous plasma proteins in rabbits. 
Frank J. Dixon anp Paut H. Mavurer.* Dept. 
of Pathology, Univ. of Pittsburgh School of Medi- 
cine, Pittsburgh, Pa. 

The observations on the effects of prolonged 
exposure of rabbits to large amounts of heterol- 
ogous plasma protein were intended to yield 
information concerning fatigue of the immune re- 
sponse and the self marker concept in antigen rec- 
ognition. Four groups of albino rabbits were given 
heterologous proteins by parenteral injections 
according to the following schedule: first, normal 
adult males received 10 ce pooled human plasma/ 
kg 6 times a week for 2 months; second, adult 
males subjected to 400 r whole body radiation 
received 10 ce pooled human plasma/kg 6 times a 
week for 2 months; third, rabbits one day old 
received 20 ce pooled human plasma/kg 3 times a 
week for 1 month and then 10 cc 6 times a week 
for 2 months; and fourth, rabbits one day old 
received 20 cc of a 4% bovine serum albumin solu- 
tion/kg 3 times a week for 1 month and then 10 
ec 6 times a week for 2 months. Measurement of 
homologous and heterologous proteins in the 
plasma indicated increased rates of catabolism 
of the circulating proteins. The immunologic re- 
sponses of the four groups during and following the 
period of injections will be discussed. (Supported 
by Atomic Energy Commission contract No. 

A AT (30-1)-1205.) 


1451. Precipitin reaction of the 2,4-dinitro- 
phenyl hapten combined with free NH: 
zroups of protein. HERMAN N. E1sen, Mary 
Ki. CaRsTEN* AND Sripney Bewman.* Inst. of 
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Industrial Medicine, New York Univ. Post-Grad. 

Med. School, New York City. 

Previously, we described (Federation Proc., 10: 
179, 1951) the precipitin reaction involving 2,4- 
dinitrophenyl (Dp) groups coupled to protein 
through azo linkage (p-azo-proteins). The ability 
to combine p with protein in another manner, 
i.e., to sites other than tyrosine and histidine, 
affords an opportunity to evaluate the contribu- 
tion of the protein environment of the coupled 
hapten to a precipitin reaction which ostensibly 
involves simply the p group. DF and DCI are 
known to combine with free NH2 groups; because 
of the water insolubility of these reagents organic 
solvents are required in the reaction mixture and 
the derivatized proteins (D-proteins) are conse- 
quently too insoluble for use in precipitin reac- 
tions. We have found, however, that soluble p-pro- 
tein may be readily obtained by reacting DSO, 
with protein; the reaction conditions, and evi- 


‘ dence that SO, is eliminated as free NH2 groups 


are derivatized, will be discussed. Antisera were 
prepared by injecting rabbits with p-sheep serum 
(anti D-) or pD-azo-sheep serum (anti D-azo-). 
Quantitative precipitin reactions were then car- 
ried out with these antisera and derivatized oval- 
bumin (Ea), i.e., p-Ea or p-azo-Ea. The p-Ea :anti 
D- precipitin system behaves as do well charac- 
terized macromolecule precipitin systems. Gen- 
erally, anti p-sera contained more antibody reac- 
tive with p than did anti-p-azo-sera. In the cross 
reactions, D-azo-Ea was a strikingly poor precipi- 
tating agent for Anti p-sera, and p-azo-beef serum 
albumin was equally ineffectual. These results 
are ascribed to steric hindrance by tyrosine resi- 


*dues to which p-azo-groups are attached. In con- 


trast, anti-D-azo-sera were well precipitated by 
p-Ea; the latter, in fact was somewhat more effec- 
tive as a precipitating agent for anti p-azo-sera 
than was p-azo-Ea. (Supported by grants from 
Standard Oil Co. of N. J. and the USPHS.) 


1452. Immunity in brucellosis. Sanrorp EL- 
BERG AND MENDEL HERzBERG.* Bacteriology 
Dept., Univ. of California, Berkeley. 

Protection against brucella infections are effec- 
tively induced only by living cell vaccines. 
Whereas adjuvants enhance activity of killed cell 
preparations or fractions thereof such mixtures 
have not induced comparable degrees of immu- 
nity, as far as Brucella abortus infections are con- 
cerned. Not even this stage of development has 
been reached in studies on protection against Br. 
melitensis infections. To determine whether infec- 
tion with avirulent Br. melitensis cells stimulates 
immunity a streptomycin-dependent mutant of 
Br. melitensis was isolated similar to the parent 
in bacteriological biochemical and antigenic char- 
acteristics, but differing specifically in its drug de- 
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pendence growth rate and virulence. 10" cells of 
the mutant strain failed to establish infection in 
the guinea pig, induce pyrexia in monkeys or cause 
gravid goats to abort. 10° cells temporarily infected 
mice but these rapidly sterilized their tissues. Ad- 
ministration of streptomycin in vivo failed to in- 
crease the duration of infection or degree of immu- 
nity induced therein, although cells isolated from 
tissues at various periods retained their in vitro 
drug dependence. Slight reversion to independence 
and sensitivity to drug occurred but not to original 
virulence. One or two inoculations of the mutant 
strain induced significant protection in mice but 
not in guinea pigs. Goats immunized and chal- 
lenged during gestation were protected against 
experimental infection. Heat-killed cells from the 
mutant strain were as efficient as the living cell. 
Significance of these findings will be discussed. 


1453. Suppression by cortisone of granuloma 
formation and antibody in guinea pigs 
receiving egg albumin with Freund adju- 
vants. Epwarp E. FiscHei, Etvin A. Kabat, 
HERBERT C. STOERK,* MARVIN SKOLNICK* AND 
Apa E. Brzer.* Depts. of Medicine, Micro- 
biology and Neurology, Columbia Univ. College of 
Physicians and Surgeons, Presbyterian Hosp. 
Neurological Inst. and Merck Inst. for Thera- 
peutic Research, New York City. 

Cortisone is known to inhibit antibody forma- 
tion in rabbits following intravenous immuniza- 
tion. This is associated with striking diminution 
in lymphoid tissue (J. Exper. Med. 93: 37, 1951). 
The development of acute disseminated encepha- 
lomyelitis in monkeys receiving homologous brain 
emulsions with Freund adjuvants has been in- 
hibited by cortisone and this effect correlated 
strikingly with the suppression of the local granu- 
lomatous response to the dead tubercle bacilli 
contained in the emulsion (J. Exper. Med. 68: 265, 
1952). In guinea pigs, the absence of tubercle 
bacilli from the emulsion resulted in little or no 
granulomatous reaction and little antibody pro- 
duction (J. Immunol., in press). In the present 
study, groups of guinea pigs received emulsions 
of egg albumin with Freund adjuvants. The anti- 
body response of a group which received 25 mg 
cortisone daily was substantially less than that 
of a control group receiving no cortisone. A third 
group receiving 5 mg daily showed little or no re- 
duction in antibody. Histological examination of 
inoculation sites showed that 5 mg cortisone had 
no appreciable effect on granuloma formation 
while 25 mg cortisone inhibited the granuloma. 
The inhibition by the larger dose of cortisone re- 
sulted in inoculation sites that had the appearance 
of those seen previously when tubercle bacilli 
had been omitted from the emulsion. Other histo- 
logical data pertinent to the development of anti- 
body will be presented. 
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1454. Paper chromotography of blood group 
specific substance A. Horace M. Ftoyp,* 
BERNARD SPRING,* AND EAR B. GERHEIM. Div, 
of Research, Univ. of Detroit, School of Dentistry, 
Detroit, Mich. 

Blood group specific substance A was prepared 
from 1:3000 pepsin (hog) by the Folin-Wu tech- 
nic (Proc. Soc. Exp. Biol. & Med. 72: 394, 1949). 
Samples of the material were hydrolysed in sealed 
vials with measured amounts of sulfuric acid by 
boiling in a water bath for 6 hours. At the end of 
this time the excess of acid was neutralized with 
saturated barium hydroxide, followed by centrif- 
ugation. This was done until the test for sulfate 
was negative. The resulting clear solution was 
then evaporated to dryness under vacuum and 
restored to 1 ml. This material was used to spot 
Whatman No. 1 paper strips for paper chroma- 
tography. Two dimensional chromatograms using 
butanol-acetic acid-water and 80% phenol were 
run. From the data obtained fifteen areas giving 
positive ninhydrin reactions were identified as 
arginine, aspartic, cysteic, cystine, glutamic, gly- 
cine, histidine, leucine, lysine, methionine, pro- 
line, serine, threonine, tryptophane and tyrosine 
amino acids. The carbohydrate composition was 
determined according to Partridge’s technic (Bio- 
chem J. 42: 251, 1948) for preparing samples and 
developing strips with butanol-acetic acid-water, 
80% phenol and 55% lutidine. By using various 
carbohydrate spraying reagents such as ammonia- 
cal silver nitrate, aniline hydrogen oxalate, ben- 
zidine, cupric sulfate and orcinol, galactose and 
fucose were identified. Also one with the charac- 
teristics of rhamnose was found. The presence of 
sizable amounts of glucosamine HCl was noted 
when the paper was treated with the Morgan and 
Elson reagent. 


1455. Purification of streptococcal M antigen 
by cationic exchange. EuGENE N. Fox* snp 
L. O. Krampitz. Dept. of Microbiology, School 
of Medicine, Western Reserve Univ., Cleveland, 
Ohio. 

Group A hemolytic streptococcal M antigen pre- 
pared by the method of hot hydrochloric acid ex- 
traction (LANCEFIELD AND PERLMANN. J. Exper. 
Med. 96: 71, 1952) was purified by carboxylic acid 
cation exchange resin chromatography. The cride 
nucleoprotein antigen was adsorbed onto the resin 
(hydrogen form) and eluted with phosphate bu ‘fer 
under controlled conditions. The antigen eluted 
as one serologically active protein fraction fre° of 
nucleic acids with practically no loss of serolog:cal 
activity. Positive type-specific precipitin reac- 
tions were obtained at protein dilutions of 6 ug/l. 
Non-typable Group A hemolytic streptococci in 
the matt phase (obtained through the courtesy 
of Dr. C. H. Rammelkamp, Jr.) isolated from the 
throats of carrier patients were passed through 
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mice to regain the virulent organisms and con- 
comitant typability. By the above method of 
purification both the typable strains and their 
non-typable matt variant precursors yielded pro- 
teins with similar physical properties and amino 
acid composition. Only the protein obtained from 
typable organisms was serologically active. This 
investigation suggests that Group A hemolytic 
streptococci acquire virulence correlated with the 
M antigen by modification of a pre-existing heat- 
stable protein present in the non-typable matt 
variant. 


1456. Cholera endotoxin. Rotr FReETER (in- 
troduced by W1Lu1AM Burrows). Dept. of Bac- 
tertology and Parasitology, Univ. of Chicago, 
Chicago, Ill. 

The endotoxin of the cholera vibrio, grown in 
1% glucose-peptone water, has been extracted by 
several methods. Treatment with urea, trypsin 
and pepsin destroyed the toxin completely. The 
toxicity was partially extracted in trichloracetic 
acid or pyridine, 70-80% remaining in the cells. 
Gallut’s method of ‘4 hour toxin’ had similar re- 
sults. A better yield (30-40%) of soluble toxicity 
was obtained by extracting the vibrios with dilute 
acid at pH 3.8 for 4 hours. The soluble toxin so 
obtained could be purified by coprecipitation with 
calcium phosphate or carbonate, precipitation 
with acetone and deionization by treatment with 
a mixture of anion and cation exchange resins that 
resulted in precipitation of inactive material. A 
substance with an LDso of about 0.2 mg and con- 
taining 4.5% N and 1.7% P was obtained. The re- 
sidual toxicity from the HCl-extracted vibrios 
could be brought into solution by drying with 
acetone and further extracting at neutral pH. 
This toxic extract was not soluble at low px (3.8) 
and no toxic material could be extracted from the 
precipitate at this pH. This and other differences 
in chemical and physical behavior suggest that the 
toxin of the cholera vibrio occurs in two different 
fractions. 


1457. Aspermatogenesis in guinea pig after 
injection of homologous testicular material 
or spermia with adjuvants. JULES FREUND, 
Murray Lipton* aNnp GeorGE E. THompson.* 
Div. of Applied Immunology, Public Health Re- 
search Inst. of the City of New York, New York 
City. 

Injection of guinea pig testis suspension or 
spermia plus paraffin oil and killed mycobacteria 
induces aspermatogenesis in guinea pigs. The in- 
jury begins with the inhibition of the maturation 
of spermia and proceeds through the degeneration 
and exfoliation of spermatids, spermatocytes and 
spermatogonia. These germinal cells pass from the 
seminiferous tubules into the epididymis. This 
process is not associated with inflammation; Ley- 
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dig cells remain unaffected. The aspermatogenesis 
may begin in 10 days and lasts for more than 5 
months. Pigs receiving material from their own 
testis with adjuvants develop aspermatogenesis. 
‘Mitochondrial’ fraction of testis is also effective. 
Acid-fast bacilli in the emulsion are necessary; 
injection of antigen and mycobacteria into dif- 
ferent sites is ineffective. No injury to the germinal 
cells occurs after the injection of liver, kidney, 
or rabbit testis and adjuvants. In a small propor- 
tion of pigs with encephalitis and loss of weight 
after injection of CNS tissue and adjuvants mild 
degree of aspermatogenesis occurs, probably not 
due to a common antigen but to other causes. Anti- 
bodies fixing complement with spermia are demon- 
strable in the sera of animals irijected with testis 
or spermia and adjuvants. Although there seems 
to be a correlation between testicular damage and 
C.F. titer this may not be a causal relationship. 
Antibodies immobilizing spermia and neutralizing 
guinea pig hyaluronidase have also been demon- 
strated. Rats respond to repeated injection of rat 
testis and adjuvants with slight inhibition of 
spermatogenesis. 


1458. Relation of circulating antibody concen- 
tration to localization of labeled (S“) an- 
tigen. JusTINE S. GARVEY* AND Dan H. Camp- 
BELL. Gates and Crellin Labs. of Chemistry, 
California Inst. of Technology, Pasadena. 
Rabbits were immunized against hemocyanin- 

p-azophenylsulfonic acid by a series of injections 

over a period of 3-4 weeks. Localization of anti- 
gen was determined by a final injection of the 
homologous azoprotein containing S* in the 
sulfonic acid group. Tissues were removed 6 hours 
later and analyzed for radioactivity. The amount 
of circulating antibody was determined by quan- 
titative nitrogen analysis of specific precipitates. 

Data indicated that when the concentration of 

circulating antibody nitrogen was less than 0.16 

mg/ml of serum, the localization of antigen was 

about the same as in normal animals. Larger 
amounts of circulating antibody increased local- 
ization of antigen in the liver and lungs follow- 
ing intravenous injection and in the peritoneal 
cavity following intraabdominal injection. (The 
route of administration of the test antigen is ob- 
viously important.) The high antibody animals 
had less antigen in the kidneys. S** was excreted 
faster by immune animals but the specific activity 
of urine was always less because of the greater 
volume of fluid excreted. Precipitating antibody 
was recovered from saline insoluble materials in 
tissue perfusates by dilute acid dissociation. Re- 

sults published previously (Am. J. Med. Sc. 216: 

136, 1948; J. Infect. Dis. 89: 109, 1951; J. Immunol. 

68: 73, 1952) have provided varying conclusions 

regarding the localization of antigen. However, 

since the studies were not quantitative and dif- 
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ferent species of animals were used, one cannot 
make a critical comparison of the several investi- 
gations. 


1459. Effects of 2-acetylaminofluorene on 
growth of Clostridia multifermentans. JOHN 
J. GAVIN AND ARTHUR W. WaAsE (introduced by 
AMEDEO Bonn, JR.). Smith, Kline and French 
Labs., Philadelphia, Pa. Hahnemann Med. Col- 
lege, Philadelphia, Pa. 

Previous investigations (1950) indicated a re- 
duction in the riboflavin content and the popula- 
tion of Clostridia multifermentans in the intestinal 
tract of animals fed 2-acetylaminofluorene. Pres- 
ent in vitro studies indicate the carcinogen to in- 
hibit the growth of the microorganism. Concen- 
trations of 2-acetylaminofluorene from 4.5 X 1075 
M to 3.6 X 10-‘ m in the media reduced growth from 
76 to 26.3% of controls. A biphasic mechanism ap- 
pears to be involved in the inhibition process as 
demonstrated by adsorption studies. A typical 
Freundlich adsorption isotherm was obtained in 
concentrations of 2-acetylaminofluorene up to 
6.4 X 10-5 mM; beyond this concentration multi- 
layer phenomena appear. In media containing 
9 X 10-° m 2-acetylaminofluorene, growth ‘inhibi- 
tiun is progressively reversed by riboflavin con- 
centrations ranging from 5.3 X 10°° m to 5.3 X 
10-5 m. The riboflavin-2-acetylaminofluorene re- 
lationship is suggestive of competitive inhibition. 


1460. Developmental forms (precursors) of 
pox viruses. WiLtL1AM H. Gay.orp, JR.* AND 
JosEPH L. Meunick. Section of Preventive Med- 
icine and Dept. of Microbiology, Yale Univ., 
New Haven, Conn. 

Viruses of the pox group (e.g., vaccinia), 
undergo a complex life cycle, parts of which can 
be demonstrated by electron microscopic study of 
infected tissues. Developmental forms of these 
viruses are slightly larger than mature virus and 
more circular in cross-section. They seem to be 
made up of a homogeneous material of low elec- 
tron density surrounded by a thin membrane, 
and are considered to be precursors of mature 
virus (provirus). The interior often contains a 
dense granule of varying size, ranging from the 
almost invisible to the size of mature virus par- 
ticles. Apparently, the granule grows at the ex- 
pense of the less-dense material and finally 
emerges as a mature virus particle or elementary 
body. The process of virus formation through 
such precursors can proceed in either the pres- 
ence or absence of true inclusion bodies such as 
can be identified with an optical microscope. 
Under the electron microscope, classical cytoplas- 
mic inclusions (Guaneri bodies) appear as large, 
round, amorphous masses. The inclusions became 
pitted (having a moth-eaten appearance) and then 
break down completely revealing large numbers of 
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developmental bodies. Their arrangement sug. 
gests that they have been formed from the sub- 
stance of the inclusion body. In infected cells in 
which no true inclusion bodies can be found, simi- 
lar developmental bodies are readily seen, oc- 
curring in groups particularly in the perinuclear 
area of the cell. 









1461. Further differentiation of staphylo- 
coagulase and staphylokinase. EArt B. Ger- 
HEIM, Ray Prins,* JAMES Oxuso,* RoBErt 
Moraris,* Horace Fioyp* anp Dona.p NEI.* 
Div. of Research, Univ. of Detroit, School of 
Dentistry, Detroit, Mich. 

By the careful selection of Staph. aureus strains 
one can obtain an exotoxin that is predominantly 
either coagulase or kinase. These two factors were 
also differentiated by heat lability studies where 
staphylokinase was found to be the more stable 
of the two factors. These factors can be separated 
almost completely by fractionation procedures 
utilizing either ethanol or methanol if the pu is 
controlled. The data will be discussed as regards 
a) fractionation procedures, 6) tests used for 
coagulase and kinase, and c) properties of the 
products. 
























1462. Development of non-infectious influ- 
enza virus in mouse lungs. Haro p S. GIns- 
BERG. Dept. of Preventive Medicine, School of 
Medicine, Western Reserve Univ., Cleveland, Ohio. 
Intranasal inoculation of mice with 107 to 108° 

EID of influenza viruses which produce pneumonia 

resulted in reduced viral multiplicatiou as com- 

pared with dilute inocula. Two types of ‘auto- 
interference’ were observed: a) parallel depression 
of multiplication as measured by infectivity and 
hemagglutination titrations; and 6b) suppression 
of multiplication as determined by infectivity 
but not by hemagglutination titrations. The latter 
phenomenon will be described. CAM strain of in- 
fluenza A’ virus, a virus unadapted to mice but 
responsible for production of lung lesions non- 
transferable by serial passage (Sugg), most st rik- 
ingly demonstrated this phenomenon. Experi- 
ments with this virus are summarized as follows: 
a) infection with 108 EID resulted in no increase 
of infectious virus, 100 fold or greater rise in he- 
magglutinin observed in but not confined to the 
first multiplication cycle, and extensive pneu- 
monia; 6) infection with 105 EID resulted in 
increase of infectious virus to a high titer, nv de- 
monstrable hemagglutinin, and no pneumoni:\; ¢) 
inoculation of partially inactivated virus resulted 
in rise to high titer of infectious virus, no heniag- 

glutinin, and no lesions. Lee strain of influenza B 

exhibited similar ‘auto-interference’ when 10’ ID 

was employed. Inoculations of comparable quan- 

tities of strains of influenza virus unable to initiate 
pneumonia resulted in extensive multiplication of 
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infectious virus but no hemagglutinins were de- 
sect: ble. These data suggest that cell injury by 
arg: quantities of virus may be essential for de- 
elo,pment of non-infectious influenza virus in 
nou~e lungs, and that the ability of virus to dam- 
age ells may be important for release of hemag- 
dlut:nating virus from mouse cell components. 


163. Differences in antigenic specificity of 
human normal adult, fetal and sickle cell 
hemoglobins. Morris GOopMAN* AND Dan H. 
CampBELL. Kerckhoff Lab. of Biology, and Gates 
an! Crellin Labs. of Chemistry, California Inst. 
of Technology, Pasadena. 

Preliminary studies, performed with rabbit anti- 
human hemoglobin sera, indicated that a differ- 
nce in physico-chemical properties between nor- 
mal and sickle cell hemoglobin permitted the 
bnormal hemoglobin to be a better antibody pre- 
ipitant. In these experiments the precipitation 
{ the antibodies with normal hemoglobin was 
ery incomplete. Extensive investigations were 
hen carried out with chicken antisera, for potent, 
precipitating anti-hemoglobin sera could be read- 
ly produced in chickens. Sera produced to sickle 
ell anemia hemoglobin, normal adult hemoglobin 
nd umbilical cord blood hemoglobin were reacted 
vith suitable test antigens. To obtain a fairly 
omplete precipitation of the chicken antibodies 
vith antigen a NaCl diluent of 10% was used in- 
tead of the diluent of .9% employed in mam- 
malian precipitin reactions. The determination of 
upernatant hemoglobin by a spectophotometric 
nethod enabled the antibody N precipitated by 
he various antigens to be calculated. In addition, 
ntibody absorption techniques were employed 
0 demonstrate the existence of antibodies specific 
lo each of the test antigens. It was determined 
hat a small difference in antigenic specificity 
tists between normal adult and sickle cell hemo- 
Wobin and a relatively large difference exists be- 
ween fetal and adult hemoglobin. Furthermore, 
he minor hemoglobin of sickle cell anemia blood 
‘as shown to have an antigenic specificity that 
as either identical with or very similar to that 
i fetal hemoglobin. 


64. Induced reversible virulence of an in- 
fluenza virus. Invinc GoRDON, AND ALICE C. 
Gauvreavu.* Div. of Labs. and Research, New 
York State Dept. of Health, Albany. 
The adaptation of influenza as well as other 
ituses to new hosts often results in increased in- 
tivity and alteration of virulence. Following 
la} tation virulence usually remains fixed. In 
te host-virus system represented by the embry- 
ated hen’s egg and a freshly isolated strain of 
Mfluenza virus B (No. 50565) we have been able 
0 increase and decrease virulence independent 
infectivity. Virulence was measured by mor- 
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tality titrations in embryos inoculated into the 
yolk sac; infectivity was determined by allantoic 
sac titrations with hemagglutinin formation as 
the endpoint. Strain No. 50565 was isolated and 
established by two amniotic and four allantoic 
passages. At this point it was not completely 
avirulent; its mortality titer was of relatively low 
order (LDs50 = 4.0) and its status might be termed 
‘temperate.’ Serial yolk sac passage considerably 
enhanced its virulence. The mortality titer was 
reduced to the original level during subsequent 
allantoic passage and restored again by further 
yolk sac passage. During these manipulations in- 
fectivity remained constant. The dissociation of 
strain No. 50565 into ‘virulent’ and ‘temperate’ 
phases resembles in some respects those described 
in bacteria and bacteriophage. Properties of the 
virulent and temperate dissociates are being stud- 
ied and the nature of the change in virulence ex- 
plored. 


1465. Air-borne influenza virus A infections in 
immunized animals: II. Effect of passive 
immunity on the pathologic process and 
antibody response. DorotHy Hamre, CLay- 
ton G. Loosii* anp Byron S. Berun.* Pre- 
ventive Medicine Section, Dept. of Medicine, 
Univ. of Chicago, Chicago, Ill. 

Previous studies have shown that mice made 
immune by subcutaneous vaccination with inac- 
tivated mouse-lung suspensions of influenza virus 
(PR 8 strain) still develop respiratory tract in- 
fections when allowed to inhale clouds of nebu- 
lized virus. This occurs in spite of high titer serum 
antibody. These studies have been extended to 
mice passively immunized by the intraperitoneal 
route with high titer immune rabbit serum. As 
observed in the actively immunized mice, the 
virus grows in the lungs and large amounts can 
be isolated from this organ during the first 4 days 
after exposure. The pathological process in the 
lungs of the immunized animals is markedly dif- 
ferent from that seen in the lungs of non-immu- 
nized mice. The degree of lung involvement and 
the amount of virus recovered is related to the 
level of circulating antibody and the amount of 
virus inhaled. These studies further show that the 
presence of the passive circulating antibody pre- 
vents the development of active antibodies in 
spite of the growth of virus in the lungs. This is 
indicated by the fact that at 21 days after ex- 
posure to the air-borne virus no antibodies (c.r.c. 
agglutination, inhibiting and neutralizing) can 
be demonstrated in the blood of the passively 
immunized animals. However, a local immune 
response occurs in the lungs of these animals as 
indicated by their resistance to a subsequeut 
airborne virus exposure that is lethal to non- 
immunized animals. 
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1466. Native pulmonary resistance of the 
mouse to pneumococci. CaRL G. HAarFrorp 
AND EstTHER PaRKER.* Div. of Infectious Dis- 
eases, Dept. of Medicine, Washington Univ., 
St. Louis, Mo. 

After mice are allowed to inhale an aerosol con- 
taining pneumococci, the bacterial content of the 
lung diminishes greatly within 3 hours. The pres- 
ent investigation was designed to explain this 
rapid eliminatory power of the normal lung. It 
was found that phagocytosis by polymorpho- 
nuclear leucocytes could not account for the 
phenomenon because histologic studies showed 
that these cells do not migrate into the lung under 
these conditions. No evidence was obtained for 
lymphatic drainage of inhaled pneumococci since 
bacteria could not be recovered from regional 
nodes. Bronchial cilia of the mouse were studied 
by microscopic observation of their movement in 
sections of fresh lung. By this method, ciliary beat 
was shown to have stopped after anaesthetized 
mice were allowed to inhale formaldehyde. Mice 
recovered from this treatment and their lungs 
showed no pulmonary edema or other histologic 
evidence of damage except necrosis of bronchial 
epithelium. Furthermore no damage of alveolar 
macrophages was detected since these cells were 
shown to be still capable of phagocytosis of 
pneumococci. The lungs of formaldehyde-treated 
mice were found to have lost their power for rapid 
elimination of inhaled pneumococci. Also paraf- 
fin sections showed that inhaled heat-killed pneu- 
mococci could be found on the bronchial epi- 
thelium of formaldehyde-treated mice while 
similar observation of normal mice never showed 
any organisms. The results support the theory that 
the action of cilia is mainly responsible for the 
rapid early elimination of inhaled pneumococci 
under these conditions. 


1467. Patterns of influenza antibody titers in 
gamma globulin and in pooled human sera. 
A. V. HENNEssy* AND F. M. Davenport. Dept. 
of Epidemiology, Virus Lab., School of Public 
Health, Univ. of Michigan, Ann Arbor. 

The antibody titers of lots of gamma globulin 
prepared between 1943 and 1951 were determined 
by hemagglutination inhibition and in ovo neu- 
tralization with certain representative strains of 
influenza virus isolated between 1933 and 1951. 
Similar experiments were done with pools of 
human sera representing age groups from the first 
year of life to over 65 years. The pattern of anti- 
body titers of lots of gamma globulin prepared 
from individuals bled prior to 1947 was compared 
with the antibody titer of lots prepared from per- 
sons bled after 1947. The year 1947 was selected as 
a point of reference because of the apparent in- 
creased prevalence of infection with type A-prime 
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strains of influenza virus since that date. Prelim. 
inary results indicate that as measured by hemag- 
glutination inhibition the lots prepared after 1947 
had a slightly higher antibody titer against all 
antigens than did lots prepared before 1947. How- 
ever, the increase was most marked against the 
strains of virus isolated since 1947. Certain incon- 
sistencies were noted between these results and 
those obtained by in ovo neutralization. The prob- 
lem of the relationship between age and antibody 
levels against various strains of influenza virus 
has been reinvestigated with these techniques 
using older and more recently isolated strains of 
virus. The pattern of antibody response that was 
observed will be presented and discussed. 

















1468. Antibody in normal human sera for in- 
fluenza viruses. M. R. HILLEMAN AND JACQUuE- 
LINE H. WERNER.* Dept. of Virus and Rickett- 
sial Diseases, Army Med. Service Grad. School, 
Washington, D.C. 

Influenza antibodies were studied in frozen 
stored sera obtained during summers of 1943-1951 
from adults with non-respiratory disease and 
from children during 1951. The hemagglutination- 
inhibition method was employed using representa- 
tive influenza viruses, i.e., A, WS (1933), PR8 
(1934), A prime FW-1-50 (1950), B, Lee (1940), IB1 
(1950), C, 1233 (1947). All human sera were treated 
with cholera filtrate to destroy non-specific in- 
hibitor. Low or insignificant levels of antibody 
against FW-1-50 were noted during 1943-46 in- 
clusive but high levels appeared in 1947 and con- 
tinued in subsequently collected specimens. In 
contrast, relatively high and constant levels 
against WS and PR8 were maintained from 1944 
through 1951 in adults. There was a relatively low 
antibody level for these viruses in sera collected 
in 1943. Children’s sera collected in 1951 contained 
appreciable amounts of antibody for FW-1- 
but essentially none for WS and PR8. These find 
ings are consistent with the general experience 
with virus isolates, namely, the A prime viruses 
became prevalent around 1946-47 and since have 
been ubiquitous, whereas, the older A viruses 
have been infrequent or extinct since the carl 
forties. Influenza B antibody levels were higher i 
adult specimens collected in 1945-46, following the 
last major B epidemic, than in those obtained i 
1943-44. The levels have remained unchanged i 
recent years. Sera gave identical titers with Le¢ 
and IB1 antigens. Influenza C antibodies occurred 
at a high constant level in all adult sera collected 
from 1943-1951. Influenza antibodies (FW-!-50 
Lee, 1233) are usually present in new born infants 
After the first six months, the levels increase it 
children progressively with age. However, A an¢ 
C antibodies reach appreciable levels by 3-5 years 
whereas B remains low until adolescence. 







































































1469. 
ter! 
TOE 
of F 
Coni 
Tn I 
experi 
nyelit 
peak ii 
groups 
year 
mediat 
collect 
and fre 
1 case 
body ] 
hgainst 
hults f 
nent fi 
ndicat 
nll 3 ty 
from. ir 
o the 
to mun 
n both 
Dositive 
-F tes 
~F an 
ested | 
Antistr 
74% p 
ige gro 
0. Tox 
M) Yo of 
thich is 
han in ¢ 











M70. Pr 
amine 
body. 
FERS. 
Haven. 
Lysine 
ses fror 
itigens 
the anti 
ibition 
trboxy], 
le folloy 
mologc 
hibitio1 
hibition 
hibitiot 
ence b 
zyme : 
ree dis 
Inilar. b 
actions 
xy lase | 


March 1953 


im- 1469. Poliomyelitis and other antibody pat- 


terns on the island of Tahiti. Dorotuy M. 
HORSTMANN AND LisBETH M. Krart.* Section 
of Preventive Medicine, Yale Univ., New Haven, 
Conn. 

In March and April, 1951, the island of Tahiti 
-Bexperienced its first recorded outbreak of polio- 
nyclitis. The epidemic was unusual in that the 
-Bpeak incidence was in the 10-14 and 15-19 year age 
groups, With relative sparing of the 0-4 and 5-9 
year olds. During the month of May, 1951, im- 
mediately following the epidemic, 313 sera were 
collected from the native population of Tahiti 
and from the nearby island of Raiatea, where only 
| case of poliomyelitis had occurred. The anti- 
body patterns of these two population groups 
against various antigens were compared. The re- 
“hults for poliomyelitis neutralizing and comple- 
ment fixing antibodies for both Tahiti and Raiatea 
ndicated exposure and infection early in life with 
hl 3 types of poliomyelitis virus, 80-100% of sera 
tom individuals over 5 years being positive. As 
0 the other antibodies studied: C-F antibodies 
lo mumps and influenza rose gradually with age 
“Jn both populations to reach approximately 60% 
“positive in the >40 year group. Not one positive 
-F test for Japanese-B encephalitis was found. 
-F antibodies against the 4 Coxsackie viruses 
ested were present in some of the sera studied. 


“JAntistreptolysin titers were highest at 5-9 years 
“474% positive), but were relatively high in all 

“Ikge groups, falling off somewhat after the age of 

‘0. Toxoplasma antibodies were present in 75- 

"0% of sera from all age groups 5 years and over, 

thich is considerably higher than found by Feld- 
‘Pan in other parts of the world. 


M70. Precipitation and inhibition of bacterial 
amino acid decarboxylases by rabbit anti- 
body. ARTHUR F. Howe* anp Henry P. TREF- 
rers. Dept. of Microbiology, Yale Univ., New 
Haven, Conn. 

Lysine, arginine and glutamic acid decarboxyl- 

“ives from coliform organisms have been used as 

Sutigens in the production of antibodies in rabbits. 

the antisera were tested for precipitation and in- 
ibition of the homologous and heterologous de- 

@rboxylases. Depending on the serum dilution, 
le following reactions could be obtained with the 

mologous systems: complete precipitation and 
hibition, complete precipitation with partial 
hibition, or partial precipitation with partial 
hibition. These reactions would indicate a dif- 
rence between antigenic and kinetic sites on the 
wyme molecule. Lysine decarboxylases from 
ree distinct coliform organisms appear to be 
Builar. but serologically distinguishable. Cross 
actions were obtained between lysine decar- 
ixylase and antiserum to arginine decarboxylase 
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but not between lysine decarboxylase and anti- 
serum to glutamic acid decarboxylase. 


1471, Alteration of blood group A and O(H) 
substances by snail enzyme. CALDERON 
Howe* anv Etxvin A. Kabat. College of Phy- 
sicians and Surgeons, Columbia Univ., and Neu- 
rological Inst., New York City. 

Blood group substance (mixed O(H) and A) 
from hog gastric mucin was prepared by a modi- 
fied Aminoff-Morgan procedure. Individual A 
and O(H) substances were obtained similarly from 
hog stomach linings autolyzed at px 2.3. Blood 
group A substance was estimated by inhibition of 
agglutination of A erythrocytes by anii-A, and 
quantitatively by precipitation with a calibrated 
antiserum. Since precipitating anti-O(H) was un- 
available, O(H) antigen was estimated by inhi- 
bition of agglutination of human O erythrocytes 
by A,B-absorbed bovine serum. Acetone-dried 
snail (Busycon) livers were extracted with ace- 
tate buffer (pH 4.0). The fraction obtained from 
the extract between 14- and %-saturation with 
ammonium sulfate was found by Dr. Karl Meyer 
to show marked beta glucosaminidase activity. 
Blood group substances were incubated at px 4.0 
with this fraction for 4-6 weeks at 37°C., with suit- 
able controls. Group A activity determined by 
hemagglutination inhibition was reduced about 
tenfold; O(H) activity was unaffected. The non- 
dialyzable residues were repurified by the phenol- 
alcohol procedure. Such materials from hog mucin 
showed lowered specific A activity but no detect- 
able reduction in O(H) activity. Preparations from 
individual A hog stomachs showed reduced A ac- 
tivity; those from individual O(H) hog stomachs 
showed no detectable loss of O(H) activity. How- 
ever, the non-dialyzable residues of all enzyme 
digests showed enhanced cross-reactivity with 
type XIV antipneumococcal horse serum. Con- 
centrated dialyzates from enzyme digests regu- 
larly contained methylpentose, hexosamine, and 
reducing sugars in significant amounts. More 
dialyzable hexosamine was recovered from purified 
A substances than from O(H) substances after 
enzyme treatment. 


1472. ‘Allergic’ encephalomyelitis following 
injection of monkey spinal cord under var- 
ious experimental conditions. Howarp A. 
Howe. Johns Hopkins Univ., Dept. of Epi- 
demiology, Baltimore, Md. 

While encephalomyelitis may be readily pro- 
duced by the injection of CNS tissue suspended 
in Freund’s adjuvants (with killed mycobacteria) 
it is clear that the reaction is conditioned by the 
species of animal used, the route of inoculation, 
and the quantity of the encephalogenic factor in 
the inoculum. This study is concerned with these 
matters in relation to a formol inactivated type 
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1 poliomyelitis vaccine composed of a 10% par- 
tially clarified aqueous suspension of infected 
rhesus cord. In order to demonstrate the presence 
of the encephalogenic factor by the most sensitive 
method available, all preparations were admin- 
istered with Freund’s complete adjuvant. Virus 
containing supernate (the vaccine) and its sedi- 
ment, both before and after formol inactivation, 
were injected intracutaneously into Hartley strain 
guinea pigs in groups of 11-13. Animals were ob- 
served daily and weighed every other day for 2 
months. Typical severe encephalomyelitis, in most 
cases fatal, was produced in 23/23 animals receiv- 
ing untreated sediment while formol-treated sedi- 
ment gave severe disease in 3/13 and mild non 
fatal symptoms or transient weight loss in 9/13. 
With formol-treated supernate 3/11 developed 
severe paralysis while 8/11 remained normal or 
showed only a transient weight loss. Untreated 
supernate is now under investigation to estimate 
the relative amount of encephalogenic factor in 
this fraction. When formol-treated supernate was 
administered intramuscularly to 10 rhesus mon- 
keys, none contracted encephalomyelitis while con- 
trols given active sediment or adjuvant alone 
showed an incidence of 6/10 and 0/10 respectively. 
It thus appears that formalin destroys the en- 
cephalogenic factor sufficiently to render it unde- 
tectable on intramuscular inoculation into a lab- 
oratory primate. 


1473. Quantitative absorption of antibody 
from immune serum by influenza virus ad- 
sorbed to erythrocytes. KreitH E. JENSEN 
(introduced by Tuomas Francis, JR.). Dept. 
of Epidemiology and Virus Lab., School of Public 
Health, Univ. of Michigan, Ann Arbor. 

Serum absorption has been demonstrated by 
Friedewald, Hirst, and others to be a valuable ap- 
proach to analysis of the antigenic composition 
of strains of influenza virus. Its use has been 
limited by the complexities of preparing concen- 
trated absorbing antigens and the _ tedious 
procedures necessary to separate virus from ab- 
sorbed serum. The demonstration in our labora- 
tory that influenza virus adsorbed to erythrocytes 
could function as the absorbing antigens has 
facilitated absorption studies. Infected allantoic 
fluids are treated with periodate to destroy the 
eluting capacity of the virus. Combination of 
human erythrocytes treated with formalin and 
periodate-treated virus yields a stable cell-virus 
complex. When the complex is mixed with the 
serum, the titer of hemagglutinin-inhibiting, com- 
plement-fixing, and neutralizing antibody is re- 
duced. Quantitation of absorbing antigens on the 
basis of a standard reduction of homologous anti- 
body in strain-specific sera has been developed and 
utilized. The ease of performance and the com- 
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parability of absorption results with this method 
has led to information concerning the relation- 
ships among strains through major and minor 
antigens in their antigenic mosaics. 


1474. Use of virus growth curves in investigat- 
ing alterations of viral activity. SEymour §. 
Kater. Dept. of Bacteriology and Parasitology, 
State Univ. of New York Med. Center, and Virus 
Lab., Bureau of Labs., Syracuse N. Y. 

When attempting to evaluate the efficacy of a 
particular antiviral agent, it is often necessary 
to ascertain if slight alterations in virus prolifera- 
tion occur. The usual procedures compare the ani- 
mals surviving in the treated and control groups 
or titrate the amount of virus present in the host 
tissue after maximal infection has occurred. These 
methods do not detect subtle alterations that may 
occur in the amount or rate of virus multiplica- 
tion. Data obtained with the viruses of influenza 
(PR8) and mouse encephalomyelitis (Theilers 
GD VII) indicate, at least with these two viruses, 
that growth curves may be employed to demon- 
strate slight changes in proliferation. Graphs of 
the PR8 strain of influenza virus in mouse lung 
and Theilers GD VII in mouse brain show growth 
to occur in a straight line. Maximal proliferation 
is obtained in 24 hours for the influenza virus and 
48 hours for the mouse encephalomyelitis virus. 
Regardless of the concentration of virus inocu- 
lated, there is a loss in titer within 15 to 30 
minutes. Influenza virus growth starts to occur 
approximately 2-4 hours after inoculation, 
whereas Theilers GD VII starts in about 1 hour. 
To determine the activity of a test compound, a 
comparison of the treated and control animals 
is made after a sufficient time has elapsed to allow 
for the virus to start actively multiplying. Var- 
ious lethal or infectious doses may be tested in this 
fashion. At the same time, sufficient animals may 
be included in order to detect the differences in 
LDso0 between the two groups. The differences thus 
obtained are then evaluated statistically. 


1475. Preparation and specific interactions 0 
purified anti-hapten antibody. FreEp |\AR- 
usH. Children’s Hosp. of Philadelphia, and /ept. 
of Pediatrics, Univ. of Pennsylvania Scho'l of 
Medicine, Philadelphia. 

A procedure has been developed for the sp: cifi¢ 
purification of anti-phenyl(p-azobenzoyla:iino) 
acetate (Ip) antibody. Rabbit antiserum t: |; 
bovine +-globulin is used and the entire oper: tion 
conducted between px 7 and 8 and, for the ‘0st 
part, at low temperature. The washed sp: cific 
precipitate formed by treatment of the antis« run 
with I,-fibrinogen is dissolved in 0.1 mM pL-phvny 
(benzoylamino)acetate, 0.05 m phosphate, pr: 8.0 
The volume of this solution is usually one ‘iftl 
the original volume of antiserum. Practically 
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complete precipitation of the antigen is effected 
by addition of solid ammonium sulfate to a final 
concentration of 0.8 m and a resulting pH of 7.2. 
The antibody is then precipitated from the super- 
natant by increasing the concentration of am- 
monium sulfate to 2 mM. The hapten remains solu- 
ble under these conditions. The precipitate is 
washed twice with 2 mM ammonium sulfate, pH 7 
containing 0.1 m phenylacetate, twice more with 
2 M ammonium sulfate, pH 7 and dissolved in 
().15 m sodium chloride, 0.01 m phosphate, px 7.4. 
Combination of this antibody with the appro- 
priate optical isomer of phenyl (p-(p-dimethyl- 
aminobenzeneazo)benzoylamino) acetate results in 
a substantial alteration of the absorption spec- 
trum of the dye. The precipitin behavior of the 
antibody will be illustrated with quantitative 
precipitin curves. 


1476. Metabolic fate of cholesterol, 7-keto- 
cholesterol and 7-hydroxycholesterol in 
rabbit. F. E. Kenpauy, E. H. Mossacu,* L. L. 
ABELL* AND W. MeyER.* Columbia Univ. Re- 
search Service, Goldwater Memorial Hosp., New 
York City. 

Earlier work from this laboratory (Federation 
Proc. 7: 273, 1948) suggested a biological rela- 
tionship between cholesterol, 7-ketocholesterol 
and, 7-hydroxycholesterol in the rabbit. In the 
present investigation these compounds were 
labelled with C' and injected intravenously into 
rabbits. Although cholesterol-C'* emulsions were 
rapidly removed from the circulation, 6% of the 
injected radioactivity was still present in the 
serum at the end of 48 hours, and 32% of the radio- 
activity could be recovered in the sterols isolated 
from the liver, lungs, spleen, adrenals and serum 
at the end of 48 hours. When emulsions contain- 
ing 7-ketocholesterol-C' or 7-hydroxycholesterol- 
C4 were injected, no significant amount of radio- 
activity could be found in the sterols of the serum 
or organs at the end of 48 hours. Experiments with 
unlabelled 7-ketocholesterol showed that this com- 
pound was not excreted in the bile. Although the 
metabolic disposition of the 7-oxygenated sterols 
is still unknown, it appears possible that these 
substance may be intermediates in the oxidative 
degradation of cholesterol in the body. 


1177. Effects of time and temperature on fixa- 
tion of complement by syphilitic serum and 
cardiolipin antigen. JoHN F. Kent anp EARL 
H. Firr.* Dept. of Serology, Army Med. Service 
Grad. School, Washington, D. C. 

Varying concentrations of syphilitic serum in 
hormal serum were incubated with suitable con- 
centrations of cardiolipin antigen and a constant 
quantity of complement (C’). Fixation of C’ in- 
creased progressively during incubation for 44 to 
17 hours at 3-6°, and for 144 to 2 hours at 37°C.; 
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rapid deterioration of C’ at 37° prohibited further 
incubation at that temperature. The degree of 
fixation, at any interval up to 2 hours was always 
greater in the tests incubated at 3-6°. The ratio 
of antigen serum associated with maximal C’ 
fixation appeared to be independent of time, but 
somewhat more antigen was required for maximal 
reactivity at 3-6°. These relationships were in 
essential accord with those obtaining in immuno- 
logically specific reactions. The use of multiple 
concentrations of syphilitic serum made it possi- 
ble, moreover, to demonstrate a corollary to the 
rule of constancy in the maximally-reactive pro- 
portions of antigen: antibody. As incubation pro- 
gressed, successively lower concentrations of 
antibody became detectable by C’ fixation, and 
corresponding smaller amounts of antigen were 
required for maximal fixation. The findings are 
discussed from the point of view of their appli- 
cation in the standardization of serodiagnostic 
tests. 


1478. Influence of cortisone on adaptation of 
influenza A virus to mouse lung. Epwin D. 
KILBOURNE AND L. MARGARET DAVEs (intro- 
duced by M. H. D. Smita). Tulane Univ. School 
of Medicine, New Orleans, La. 

The adverse effects of cortisone on experimental 
infections suggested that serial passage of an 
avirulent strain of virus in a cortisone-injected 
host might result in more rapid appearance of 
manifest disease and death and a coincident ear- 
lier emergence of a virulent virus than is observed 
in routine passage. Passages of the FM-1 strain of 
Influenza A virus (not previously passed in mice) 
were effected in 3 separate parallel series: a) 
without cortisone; b) with 5 mg of cortisone in a 
single injection; c) with 15 mg of cortisone in 3 
daily 5 mg injections. Groups of 4 mice were killed 
72 hr after the inoculation of virus and lungs ex- 
amined for lesions. On the third passage signifi- 
cant lesions appeared with strain 3 (massive cor- 
tisone) and were consistently observed after the 
5th passage of this strain. In contrast, significant 
pulmonary consolidation was not apparent until 
the 10th passage of strain 1 (with no cortisone), 
and the 8th passage of strain 2 (with the lesser 
cortisone dosage). Study of strain 3 (massive 
cortisone) at the 6th passage has revealed that it. 
possesses a faster growth rate than strain 1 (no 
cortisone) even when both strains are passed in 
the absence of cortisone; (it is notable that change 
to a more rapid growth rate is characteristic of 
adaptation of influenza virus to the mouse lung). 
Preliminary data indicate that strain 3 (cortisone) 
induces higher mortality at the tenth passage than 
equivalent inocula of strain 1 (no cortisone). The 
evidence suggests that passage of virus in the 
milieu of the cortisone-injected host has induced 
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the earlier selection or mutation of virulent vari- 
ants. 


1479. Rubella immunization. Sau KruGMAn,* 
RoBeERT WaRD, KATHRYN GIBLIN JACOBS* AND 
Martin Lazar.* College of Medicine, New York 
Univ.-Bellevue Med. Center, New York City, and 
Willowbrook State School. 

Rlood and nasopharyngeal washings were ob- 
tained from patients in the pre-rash and post- 
rash stages of rubellu. These materials were used 
for active immunization of human subjects and 
for transfer to monkeys, chick embryos, mice and 
tissue cultures. The results of the completed stud- 
ies were as follows: the causative agent of rubella 
was present in nasopharyngeal washings and blood 
obtained from patients during the first day of 
rash; it was also present in the blood but not in 
the nasopharyngeal washings obtained from one 
patient two days before rash. Inoculation of these 
materials produced typical rubella following an 
incubation period ranging from 9 to 16 days. The 
same agent which caused typical rubella with 
rash was also capable of causing rubella without 
rash. The causative agent stored at —70°C. re- 
mained active for at ieast 9 months. Known posi- 
tive materials were inoculated into cynomolgus 
monkeys and chick embryos with negative results. 
Using suspensions of human type O, sheep and 
chicken red cells at varying pH’s and tempera- 
tures, no hemagglutination was observed with 
known positive serum. Further experiments have 
been designed a) to determine the concentration 
and persistence of rubella virus in the blood and 
nasopharynx at difference stages of illness, b) 
to investigate its immunological aspects, and c) 
to adapt rubella virus to laboratory animals and 
cultures of various human tissues. 


1480. Immunochemical properties of serum 
fractions of human non-precipitating diph- 
theria antitoxin. WILLIAM J. KuHNs (intro- 
duced by Mactyn McCarty). Rockefeller Inst., 
New York City. 

In an earlier study some individuals were found 
to respond to a booster dose of purified diphtheria 
toxoid by forming non-precipitating antitoxin 
which possessed characteristics of allergic reagin 
and of ‘univalent’ antibody. Sera of this type 
were investigated in further detail using Cohn’s 
method 6 (cold ethanol) for obtaining fractions 
II + III, IV — 1, IV — 4 and V. 95% of the re- 
coverable antitoxin was found in fractions II + 
III which was further fractionated into yj, y2 and 
8 globulins and crude albumin using a method 
described by Deutsch. A high degree of purifica- 
tion of antitoxin was obtained by the combined 
procedures as demonstrated electrophoretically, 
and the ratio of antitoxin/total protein in the y2 
globulin was increased tenfold. Purified y2 globu- 
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lin behaved immunologically as did whole serum 
in that it was not precipitated by toxin, produce 
no Danysz effect and did not fix complement. How- 
ever, it could be co-precipitated by appropriate 
amounts of toxin and precipitating antitoxin. 
Passive transfers of ye globulin in human skin 
showed that it was 50 times less active in its abil- 
ity to cause immediate wheal reactions than was 
whole serum at equal antitoxic strengths. Experi- 
ments using fractions IV — 1, IV — 4, V and 8 
globulin showed that they possessed relatively 
small or no skin sensitizing activity. The most 
marked degree of sensitization was produced by 
crude albumin obtained from fractions II + III. 
Electrophoretic analyses showed that fractions 
possessing the greatest degree of skin-sensitizing 
activity contain a common component migrating 
as an ae globulin. 


1481. Antigenic structure of bacteriophage 
T2. Frank LANNI AND YVONNE THéry LANNI.* 
Dept. of Bacteriology, Univ. of Illinois, Urbana. 
Neutralization, complement-fixation, and pre- 

cipitation studies with rabbit antisera show that 

the tailed coliphage T2 possesses at least two ex- 
ternally located antigens. One antigen cross- 
reacts in complement-fixation with the principal 
or only antigen of certain tailless particles 

(‘doughnuts’) found in proflavine lysates of phage- 

infected bacteria (DEMars, Luria, FIsHER AND 

LevinTHAL. Ann. Inst. Pasteur, in press). The 

second antigen combines with phage-neutralizing 

antibody and is measured through its capacity to 
inhibit neutralization. The corresponding anti- 
bodies occur in similar concentrations in hyperim- 
mune anti-phage sera, but non-neutralizing, com- 
plement-fixing antibody predominates in early 
course sera. Absorption of hyperimmune serum 
with doughnuts causes complete loss of comple- 
ment-fixing activity for doughnuts, partial loss 
of this activity for phage, and negligible loss of 
neutralizing activity. It is likely, but not certain, 
that neutralizing antibody fixes complement with 
phage; otherwise, a third antigen-antibody 
system must be postulated. Both phage and 
doughnuts precipitate with anti-phage and anti- 
doughnut sera, but only phage precipitates with 
homologous serum previously absorbed with 
doughnuts. The morphological resemblance of 
doughnuts to phage heads (DEMars et al.), their 

serological properties, the demonstration (AND! R- 

son. Am. Naturalist 86: 91, 1952) that phage «d- 

sorbs tail-wise to sensitive bacteria, and ot/er 

observations suggest segregation of the ph:ge 
antigens in head and tail, respectively. Suppo:t- 
ing this notion, preliminary electron microscope 
studies (with Mr. A. E. Vatter) show preferential 
head-head aggregation of phage treated with 
anti-doughnut serum and preferential tail-tail 
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wggregation of phage treated with homologous 
serum after absorption with doughnuts. 


1/182. Immunochemical study of allergens of 
Alternaria sp. Leon. J, LE Beau AnD MILAN 
Novak (introduced by H. C. Batson). Dept. 
of Bacteriology, Univ. of Illinois College of Med- 
icine, Chicago. 

Extracts of Alternaria sp. were subjected to 
electrophoretic separation in veronal buffer by 
the filter paper method of Kunkel and Tiselius. 
One strip was stained with Brom Phenol Blue for 
rough estimation of protein location. The other 
paper strips were divided into centimeter sections 
and their contents eluted in buffered saline. The 
eluates were examined for nitrogen content, re- 
ducing substances, precipitin activity against 
rabbit anti-alternaria serum, and for allergen 
content by skin test in Alternaria-sensitive pa- 
tients. Eluates were also boiled alone and with 
hydrochloric acid (followed by neutralization), 
and subsequently tested for skin reactivity and 
precipitin activity. Precipitation of eluates closely 
paralleled protein as indicated by Brom Phenol 
Blue, while reducing substances and nitrogen 
patterns were alike. The skin test activity trailed 
in a stepwise manner along the paper strip with 
maximum activity in the region of high nitrogen 
and reducing properties, and reduced activity in 
the weaker protein region. Skin reactivity was 
only diminished after boiling and acid treatment 
in accordance with the dilution factor inherent in 
the handling process. This treatment, however, 
destroyed completely the ability of the extract to 
precipitate anti-altefnaria serum. Some of the 
allergens of the extract would, therefore, appear 
to be distinct from certain components antigenic 
for the rabbit. Seven such antigens were demon- 
strated by Oudin serum-agar precipitin technic; 
these are believed to be primarily of protein na- 
ture. The allergens appear to be predominantly 
polysaccharide, though to varying degrees in com- 
plex with protein. 


1483. Interference between poliomyelitis vi- 
ruses in tissue culture. Napa LEDINKO (in- 
troduced by JosEpH L. MELNIcK). Section of 
Preventive Medicine, Yale Univ., New Haven, 
Conn. 

Interference experiments with the three anti- 
genie types of poliomyelitis virus were carried out 
in tube cultures of monkey testicular tissue. Cer- 
tain experimental conditions of timing and of dos- 
uge of the ‘interfering’ virus and that of the virus 
exeluded (‘challenge’ virus) were found to be im- 
portant in demonstrating interference. Thus, with 
1000 tissue culture doses of Y-SK (type 2) polio- 
nyelitis virus as the interfering agent, and with 
1000 tissue culture doses of WS (type 1) polio- 
nyelitis virus as the chailenge virus, partial inter- 
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ference was demonstrated when the challenge virus 
was inoculated immediately after the interfering 
virus, and complete interference when the chal- 
lenge virus was inoculated 1 day after. On the 
other hand, with the same dose of interfering virus, 
and with only 10 tissue culture doses of the same 
challenge virus, complete interference was dem- 
onstrated when the challenge virus was added im- 
mediately after the interfering virus. Reciprocal 
interference was found to occur between the type 
1 and 2 viruses. However the type 2 virus employed 
was found to be a better interfering agent than 
the type 1 virus used. Y-SK (type 2) virus was also 
found to interfere with the growth of Leon (type 
3) virus in tissue culture. 


1484. Role of divalent cations in complement 
fixation and hemolysis. LAWRENCE LEVINE,* 
KeitrH M. Cowan,* ABRAHAM G. OSLER AND 
MANFRED M. Mayer. Dept. of Microbiology, 
Johns Hopkins Univ. School of Hygiene and 
Public Health, Baltimore, Md. 

The fixation of complement (C’) by specific pre- 
cipitates (rabbit-anti-human serum albumin and 
rabbit-anti-pneumococcus type 3 polysaccharide) 
can be inhibited by chelation of Ca**+ and Mg*t 
with ethylene-diamine-tetra acetate (EDTA). 
This inhibition is demonstrable by hemolytic as- 
say as well as by quantitative measurement of 
C’N uptake by the specific precipitate. Addition 
of divalent cations in excess over EDTA reverses 
the inhibition. Quantitative C’ fixation studies 
by hemolytic assay indiciate that Ca**, but not 
Mg**, functions in the fixation reaction; how- 
ever, Mg** is essential for the lytic reaction proper. 
This suggests that lysis of sensitized erythrocytes 
by C’ involves at least 2 steps, one of which re- 
quires Ca**, the other Mgtt. 


1485. Pneumococcal polysaccharides studied 
by infrared spectrophotometry. SEYMOUR 
LEvINE, HEBER J. R. STEVENSON AND Pau W. 
KABLER (introduced by LEstie A. CHAMBERS). 
Environmental Health Center, USPHS, Cincin- 
nati, Ohio. 

The pneumococcal polysaccharides, like most 
organic molecules, can be characterized by their 
infrared spectra. All but two pairs of a large series 
of these substances prepared by Dr. Rachel Brown 
were found to have unique spectra. On the other 
hand, polysaccharides of the same type prepared 
by three different methods were found to have 
almost identical spectra. Hence the spectra can 
be used for identification and also as a criterion 
of purity. Some of the absorption bands can be 
ascribed to specific chemical groups. Using these 
bands the polysaccharides can be divided into 4 
groups depending on whether they contain bands 
ascribed to a) monosubstituted amides, probably 
acetylated amino sugars, b) carboxylate ions, 
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probably salts of uronic acids, c) both of these, or 
d) neither of these. The presence of acetyl groups 
is readily detected in the infrared spectra, but in 
addition, a clear distinction can be drawn between 
acetyl bound to oxygen in ester linkage and acetyl 
bound to nitrogen in monosubstituted amide 
linkage. Serological relationships were accom- 
panied by spectral similarities in several cases, 
although in other cases the infrared spectra were 
sufficiently different as to offer little or no clue to 
known serological cross-reactions. However, ex- 
amples will be presented where the long wave- 
length region of the spectrum correctly indicated 
extremely close relationships even when the 
shorter wavelengths revealed marked differences 
in O-acetyl and N-acetyl. 


1486. Effect of a booster dose of tetanus toxoid 
after 5 or more years. JosEPH M. LOoNeEy,* 
GEOFFREY EpsALL AND WILLIAM H. CHASEN.* 
Veterans Admin. Regional Office and the Dept. 
of Microbiology, Boston Univ. School of Medi- 
cine, Boston, Mass. 

Although the effectiveness of active immuniza- 
tion with tetanus toxoid, in preventing clinical 
tetanus, has been thoroughly established, it is not 
yet known how long an interval may safely elapse 
between successive booster doses, or how rapidly 
the antibody response occurs following a booster 
dose given many years after the last dose. In order 
to gain more information on this point, two stud- 
ies were carried out: 40 second-year medical stu- 
dents, all veterans of World War II, were given 
a standard booster dose of fluid tetanus toxoid 
and bled 3 weeks later. Antitoxin titers on this 
group showed that no subject had less than 3 
units at this time, and over half had more than 
30 units. Three subjects had not received injec- 
tions for 7 years, 4 for 4 years, and 13 for 5 years. 
One hundred and five veterans, employees of the 
Veterans Administration, were inoculated with 
tetanus toxoid and bled at 0, 6 and 14 days. None 
had received a booster dose of tetanus toxoid 
within less than 5 years. Three subjects who had 
not received a booster for 10 years had an average 
titer of 0.37 u/ml;7 subjects after 9 years averaged 
0.33 u/ml; 27 subjects after 8 years, 3.81 u/ml; 
41 subjects after 7 years, 2.51 u/ml; 17 subjects 
after 6 years, 1.74 u/ml; and 10 subjects after 5 
years, 1.96 u/ml. On the 6th day these groups 
showed the following average titers: 1.3, 2.24, 
9.90 9.16 10.0 and 4.24 u/ml. Twenty-four of these 
subjects failed to show a protective level of anti- 
toxin (0.1 u/ml) prior to inoculation. The per- 
centage of subjects without a protective level was 
comparable in the 7-10 year group (17 of 78) and 
in the 4-6 year group (7 of 28). All but 21 showed a 
significant rise in antibodies by the 6th day; of 
those who failed to show such a rise, the limits of 
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precision in laboratory titration could account for 
this failure in all but 2. Four of the failures were in 
the unprotected group of 24; their intervals since 
last booster dose were 8, 8, 8 and 5 years. It is 
concluded that protective levels of tetanus anti- 
bodies may persist for at least 8 years and possi- 
bly 10 years in most subjects and that the major- 
ity of subjects will show effective protective levels 
of antibodies within 6 days after a booster dose of 
tetanus toxoid for as long as 10 years. A small 
number of subjects appear to respond relatively 
slowly under such circumstances, regardless of the 
time elapsing since the initial inoculation. 


1487. Mode of inheritance of native resistance 
to tuberculosis. Max B. Luniz, PETER Zappa- 
sopI,* ArTHUR M. DANNENBERG,* JR. AND 
Georce H. Wetss.* Henry Phipps Inst., Univ. 
of Pennsylvania, Philadelphia. 

An analysis of the pathogenesis of tuberculosis 
induced in inbred rabbit races of different gentic 
resistance to the disease indicated that native re- 
sistance to tuberculosis in the rabbit is determined 
by the innate varying capacity of the phagocytes 
to inhibit intracellular multiplication, initially, 
and by their varying inborn aptitudes to develop 
rapidly and effectively an increased power to de- 
stroy the micro-organism after the onset of the 
infection. The resistance acquired by a given race 
during the course of a given infection or after a 
certain immunization is greater in the natively 
resistant than in the natively susceptible strains. 
No constant correlation has thus far been found 
between any single physiglogical or anatomical 
property of the eight races studied and their re- 
spective varying resistance to the disease. The 
most accurate, quantitative and rapid method of 
ascertaining native resistance thus far is the one 
of exposing animals to the quantitative inhala- 
tion of human type tubercle bacilli, to which this 
species is relatively resistant, and of determining 
the number of grossly visible primary pulmonary 
tubercles produced in them 4 to 5 weeks after this 
infection. The greater the native resistance, the 
fewer are the tubercles formed after the inhalation 
of a given number of micro-organisms. By the use 
of this method, the determinants of native re- 
sistance were found to be multiple, complex «nd 
additive in nature. The resistance of the Fi 
hybrids of a natively highly resistant and higlily 
susceptible race was intermediate between tliat 
of each parent race. The back-cross of the F: 
hybrid generation to the resistant ancestors 
yielded a strain which was of the same degree 
of high resistance as the original resistant race. 
The back-cross of the F; hybrids to the suscep- 
tible ancestors was significantly more resistant 
than the original susceptible ancestors. Pheo- 
typic dominance of resistance over suscepti- 
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bility is a possible, but not the only, interpreta- 
tion of the observations. The implication of these 
data for the epidemiology of human tuberculosis 
is briefly discussed. 


1488. Nucleic acid changes in spleen during 
precipitin production in chickens. T. Mak- 
INODAN,* R. Rutu* anp H. R. Wotre. Dept. of 
Zoology, Univ. of Wisconsin, Madison. 

Previous work in this laboratory (Anat. Rec. 
107: 138, 1950) has shown that the maximum in- 
crease in spleen size following antigen injection 
occurs prior to the appearance of circulating anti- 
body, indicating that the spleen may be involved 
in the precipitin production. Since nucleic acids 
are involved in the process of protein synthesis, 
experiments were designed to determine the nu- 
cleic acid contents in relation to the circulating 
antibody. Crystalline bovine serum albumin was 
injected intravenously, and spleens were sub- 
sequently removed at various intervals. Qualita- 
tive antigen test and quantitative antiobody test 
were made on the sera of all the animals. The pro- 
cedure used for the determination of nucleic acids 
was essentially that reported by Schneider (J. B. 
C. 161: 293, 1945). Analysis of splenic tissues dem- 
onstrates that the known changes in spleen weight 
and cell composition which occur following the 
antigen injection are accompanied by changes in 
the concentration and total amounts of nucleic 
acids. The peak of total desoxyribonucleic acid 
occurs on the 3rd day and that of the total pentose 
nucleic acid occurs on the 4th day. The first ap- 
pearance of antibody occurs on the 4th day, and 
the peak of circulating antibody occurs on the 
8th day. This work demonstrates that there is an 
increase in nucleic acid content at the time the 
spleen increases in size. These increases occur in 
the period when a proliferation of cells of the 
plasmacytic series is expected. (Supported by 
grant from National Institutes of Health.) 


1489. Anaphylaxis in pertussis-vaccinated 
white mouse. SauL MALKIEL AND Berry J. 
Harats.* Allergy Research Lab., Dept. of Med- 
icine, Northwestern Univ. Med. School, Chicago, 
Ill. 

The mouse is known to be markedly resistant to 
fatal anaphylactic shock when sensitized and chal- 
lenged by the usual technics. However, when a 
mixture of an antigen, such as horse serum, and 
Hemophilus pertussis phase I vaccine is injected 
intraperitoneally into the white mouse, an extra- 
ordinary sensitivity is observed upon the intra- 
venous challenge with 0.1 ml of horse serum given 
on the 10th day. A mortality rate (determined at 
24 hr) of better than 90% results in mice sen- 
sitized with 0.03 ml of horse serum as compared 
to about 5% for the control animals. Not all an- 
tigens are equal in their capacity to sensitize 
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white mice to this degree by this technic. This be- 
haviour shows relatively little relationship to the 
marked enhancement of sensitivity to the toxic 
manifestations of histamine which pertussis-vac- 
cinated mice also display. The mortality rate of 
the histamine or antigen challenged animal can 
be altered by pretreatment with cortisone. Stud- 
ies have been carried out in an attempt to eluci- 
date the mechanisms responsible for these sensi- 
tizations. The adjuvant effect of the particulate 
matter (i. e. the pertussis organisms) in enhancing 
sensitization by stimulating antibody production 
apparently is of little significance; cell free ex- 
tracts of H. pertussis have been shown to possess 
the ability to sensitize. Antibody and passive 
transfer studies have been carried out and the 
results are discussed in relation to the possible 
mechanisms. 


1490. Effect of whole body irradiation on bac- 
tericidal and hemolytic capacities of rabbit 
serum. STANLEY Marcus AND Davip M. Don- 
ALDSON.* Dept. of Bacteriology, Univ. of Utah 
College of Medicine, Salt Lake City. 

An aspect of the investigation of depressed 
resistance of the mammalian host to infectious 
disease following whole body irradiation has in- 
volved study of the bactericidal activity of the 
serum of x-irradiated rabbits. Adult albino rab- 
bits, 6 per group, were exposed to x-ray doses 
of 650, 700 and 725 r. The 30-day mortality ratios 
following these doses were respectively 0/6, 1/6 
and 5/6. Blood was taken aseptically from the 
marginal ear vein or by cardiac puncture 24 hours 
following irradiation and every 5th or 6th day 
thereafter. For each experiment, blood serum 
obtained from 6 normal rabbits was used for con- 
trol purposes. No differences were noted in the 
C’ and bactericidal activity of the normal and 
24 hr post-irradiation specimens. By the 6th post- 
irradiation day the bactericidal component of 
the serum of the x-irradiated rabbits was no longer 
measurable; the C’ titers however, as measured 
by standard methods, remained the same as the 
controls. These findings suggested that differences 
may exist in C’ function relative to bactericidal 
and hemolytic action. Three possibilities were 
hypothesized : a) following irradiation an inhibitor 
of the bactericidal but not hemolytic components 
might be formed; b) one or more of the C’ com- 
ponents might be depressed below a critical con- 
centration necessary for bactericidal but not 
hemolytic action; c) an as yet unidentified serum 
fraction necessary for bactericidal but not hemo- 
lytic action might be depressed. Experiments were 
designed to choose among these possibilities. Re- 
sults obtained will be discussed. 


1491. Effect of aging on rabbit, human and 
guinea pig complement. Pau, H. Maurer* 
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AND WILLIAM WEIGLE* (introduced by FRANK 
J. Drxon). Pathology Dept., Univ. of Pittsburgh 
School of Medicine, Pittsburgh, Pa. 
Quantitative immunochemical methods have 
been used to study the effect of storage in the ice- 
box (0-5°C.) and at —20°C. for 3 to 6 months on 
the complement nitrogen contributed by rabbit, 
human and guinea pig sera to specific precipitates. 
Although it is known that there is no hemolytic 
activity present in sera after 3 to 6 months at 
0-5° data will be presented showing the persistence 
of the ability of components of complement to 
add to the bovine serum albumin (BSA)-rabbit 
anti BSA system. Data will also be presented to 
show the influence of dilution of the various sera 
(complements) on a) the nitrogen contribution 
to the BSA-anti BSA system, b) the effect on the 
precipitation of antigen as measured by I'*! trace 
labelled BSA (I*BSA). (Supported by Atomic 
Energy Commission contract No. AT (30-1)-1205.) 


1492. Kinetics of hemolysis by antibody and 
complement. MANFRED M. Mayer, LAWRENCE 
LEviInNE,* Atvin A. Marucci* AnD ABRAHAM 
G. Oster. Dept. of Microbiology, Johns Hopkins 
Univ. School of Hygiene and Public Health, 
Baltimore, Md. 

It has been possible to distinguish and physi- 
cally separate two stages in the lysis of sensitized 
erythrocytes by complement (C’), i.e., a) a step 
involving interaction of C’ with the sensitized 
cell, and b) a subsequent step which appears to be 
an intrinsic cellular reaction. While the C’ reac- 
tion a) can be blocked by chelating agents such 
as citrate or ethylene diamine tetra-acetate, as 
well as by competing C’-fixing antigen-antibody 
systems, the intrinsic reaction (step 6) is not 
arrested by these agents, nor by washing of sensi- 
tized cells following treatment with C’, nor by 
chilling to 0°C. Unlike the C’ step, the intrinsic 
process has a low temperature coefficient (Qo 
about 1.5); it proceeds at an appreciable rate 
even at 0°C. Evidence is presented in the next 
paper that step a is not a single step, but involves 
a series of two or more steps. 


1493. Action of PVP upon certain incomplete 
antibodies. Crichton McNetu. Holy Cross 
Hosp. Research Fndn., Salt Lake City, Utah. 
Polyvinylpyrrolidone (PVP), a high molecular 

weight substance, readily soluble in water, has 

been found to influence the action of incomplete 

Rh antibody so that agglutination readily takes 

place when Rh + erythrocytes are suspended in 

saline. Providing the pH and saline concentration 
of PVP are controlled, nonspecific agglutination 
will not occur. Details of experiments showing 
concentrations of PVP, speed of reaction and com- 
parison to diluents will be shown. Whereas cer- 
tain evidence now points to ‘incomplete’ antibody 
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operating as ‘complete’ against enzyme treated 
erthrocytes, these data show that incomplete 
antibody may be altered by a synthetic substance 
without modifying the red cell surface. A simple 
and economical laboratory test has been devised 
especially for Rh testing. 


1494. Liver mitochondria and serum anti- 
body. L. R. MELCHER AND R. REEp.* Lab. of 
Exptl. Oncology, Natl. Cancer Inst., Natl. Insts. 
of Health, Public Health Service, and the Dept. 
of Medicine and Cancer Research Inst., Univ. of 
California School of Medicine, San Francisco. 
It has been suggested that liver mitochondria 

are sites of antibody formation (C. F. Crampton 
AND Feiirx Havurowtitz. J. Imm. 68: 73, 1952). In 
the course of electrophoretic and immunological 
studies of the soluble proteins of liver mitochon- 
dria we have investigated the antibody activity 
in such extracts prepared from immune animals. 
Rabbits immunized with human serum albumin 
were bled by cardiac puncture and their livers 
removed. Mitochondria were prepared from these 
livers according to the method of Hogeboom and 
Schneider (J. B. C. 183: 123, 1950). After alternate 
freezing and thawing, followed by centrifugation 
at 160,000 X g for 30 minutes in a Spinco Model E 
Ultracentrifuge, a soluble protein extract was 
obtained as a supernatant from these particles. 
Precipitin tests with 1 ml of an extract containing 
1.7 mg N were negative whereas the rabbit serum 
diluted to 1.7 mg N contained 25 ug Ab N. Hence, 
extracts of mitochondria from livers of immune 
rabbits do not appear to contain antibody per se 
when compared at the same concentration of 
nitrogen with serum from these rabbits. 


1495. Tissue-culture pathogenic agents other 
than poliomyelitis virus isolated from cases 
of suspected poliomyelitis. JosepH L. MEL- 
NICK, JOHN T. RioRDAN,* EpwaRp C. CURNEN, 
AND ALASTAIR D. MacraE.* Section of Preventive 
Medicine, Yale Univ., New Haven, Conn. 
Poliomyelitis virus can be isolated from clinic:! 

specimens by the use of the tissue culture tecli- 

niques introduced by Enders. In the course of such 
work with human stools, 10 agents other then 
poliomyelitis virus have been isolated; these aie 
cytopathogenic for cultures of monkey testicul:r 
tissue and are not neutralized by poliomyeli('s 
immune sera. Similar agents have been isolat«: 
in cultures of human tissue by Robbins, Welle: 
and Enders. Eight of our agents were obtain 

from cases of suspected poliomyelitis in the easter 

United States, and two were isolated from norm: | 

infants in Egypt. When matched serum sampl«s 

were available, the development of neutralizing 
antibodies during convalescence was demonstrab'¢ 
for the agent isolated from the patient. The | 
fecal specimens which gave rise to these agen‘s 
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al! yielded negative tests in monkeys and infant 
mice. However, after a few passages in tissue cul- 
tue, 3 of the 10 agents were found to be pathogenic 
for infant mice and behaved like members of the 
Coxsackie group. Tissue culture fluids of all 10 
strains produced no disease in monkeys and adult 
mice. After 5 passages in monkey testicular cul- 
tures, 3 of the strains were tested in cultures of 
@ human embryonic muscle and found to be cyto- 
pathogenic in such cultures also. The 7 agents for 
which no animal pathogenicity has been estab- 
lished may not belong to a single group; at least 
they produce qualitative differences in their cyto- 
pathogenic effects in tissue culture. 


1496. Adsorption and elution of hemagglu- 
tinating viruses on tumor cell suspensions. 
Auice E. Moore AND LerLa C. DramMonp (intro- 
duced by Davin Pressman). Sloan-Kettering 
Inst. for Cancer Research, New York City. 

If single cell preparations of either sarcoma 180 
or Ehrlich carcinoma are mixed with equal parts 
allantoic fluid infected with influenza or New 
Castle Disease virus, subcutaneous or intraperi- 
toneal inoculations fail to produce tumors. Nor- 
7 mal allantoic fluid tumor cell mixtures inoculated 
under the same conditions always produce tumors. 
Evidence will be presented to substantiate our 
belief that the tumor cell-hemagglutinating virus 
system is similar to that of the activity of these 
viruses on the red blood cell. The reasons are as 
follows: a) after tumor inhibition has taken place 
further incubation at 25° results in tumor growth; 
b) these viruses do not multiply in the tumor cells; 
c) the adsorption reaction (tumor inhibition) is 
accompanied by a fall in hemagglutination titer 
and in infectivity titer; and d) cells from which 
the virus is eluted fail to readsorb virus. The con- 
ditions under which the reaction takes place will 
be described. 


1497. A peculiar histamine response in 
Hemophilus pertussis vaccinated mice 
treated with various substances. J. Munoz, 
L. F. ScuucHarpt* anp W. F. VeERwey.* 
Dept. of Bacteriology, Sharp & Dohme, West 
Point, Pa. 

Adrenalectomized mice and mice injected with 
cells of Hemophilus pertussis have been shown to 
become 50 to 200 times more sensitive to injected 
histamine than are normal mice. In further studies 
of the effect of various substances on this phenom- 
enon, using a wide range of doses of histamine 
for challenge, it was noted that a markedly di- 
phasic dose response curve was obtained in most 
experiments. In these instances there was demon- 
strated an increasing mortality of the mice with 
increasing doses of histamine up to about 0.5 mg 
of histamine base. As the dose was increased 
further, up to about 8 mg, the mortality declined 


AMERICAN ASSOCIATION OF IMMUNOLOGISTS 


455 


until the amount of histamine given approached 
toxic level for normal mice, when the mortality 
again increased. This paradoxical situation has 
been noted regularly in adrenalectomized mice and 
in sensitized mice that have been treated with 
starch, aspirin, carboxymethyl! cellulose, colchi- 
cine and propylene glycol. It is not so evident in 
the untreated sensitized mice or in the sensitized 
mice treated with water, saline, or glucose solu- 
tions. 


1498. Solubilized antigen preparations from 
Bacterium tularense. RicHarp A. ORMSBEE,* 
J. FrReEpERIcK BELL* AND Cari L. Larson. 
Rocky Mountain Lab., Natl. Microbiological Inst., 
Natl. Insts. of Health, Hamilton, Mont. 

Both living and acetone-dried organisms in 
aqueous suspension were treated with ether to 
yield call-free preparations which acted as potent 
vaccines in the protection of mice against sub- 
cutaneous challenge. Fractions derived from salt 
and ethanol precipitation of these cell-free prepa- 
rations, as well as others derived by differential 
ultracentrifugation, were assayed for antigenic 
potency by precipitin, complement-fixation, and 
mouse protection tests. The fractions were com- 
pared also with regard to protein N and reducing- 
sugar content. ‘Antigen vs. protection’ curves 
were constructed, a) with vaccinated mice chal- 
lenged with serial 10-fold dilutions of live organ- 
isms as the test system, and b) with percentage 
death 14 days post-challenge as the criterion of 
antigenic potency. The data indicated that the 
degree of protection against death was propor- 
tional to the amount of antigen injected, within 
determined limits of antigen concentration. A 
close correlation between the precipitin titer of a 
given preparation and its antigenic potency was 
demonstrated also. 


1499. Inhibition of growth of Ehrlich ascites 
carcinoma by Newcastle disease virus. 
ALFRED M. Price* aNnp HARoLp 8S. GINSBERG. 
Dept. of Preventive Medicine, School of Medicine, 
Western Reserve Univ., Cleveland, Ohio. 
Previous investigations of the mechanism of 

damage of cells by direct action of viruses indi- 

cated the desirability of a host cell-virus reaction 
in which individual cells might be studied. This 
report describes experiments which bear on the 
mechanism of action of virus on dispersed tumor 
cells. Growth of cells of the Ehrlich ascites car- 
cinoma in the mouse peritoneum was markedly 
inhibited by Newcastle disease virus (NDV) in 
the absence of demonstrable viral multiplication. 

Infectious viral particles were essential for such 

inhibition. Studies of reactions between NDV and 

tumor cells have shown: a) prior exposure of tumor 
cells to RDE prevented the adsorption and con- 

sequent injurious action of NDV; 6) specific im- 
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mune serum injected intraperitoneally before 
NDV prevented the action of virus, but injections 
of serum only 15 minutes after NDV did not inter- 
rupt the viral effect on tumor growth; c) Ultra- 
violet inactivated NDV did not inhibit multiplica- 
tion of tumor cells, but did interfere with the cell 
injuring effect of infectious NDV when the inac- 
tive virus was injected intraperitoneally into 
tumor-bearing mice before active virus. These 
data indicate that NDV inhibits growth of Ehr- 
lich ascites carcinoma by combination with and 
presumably penetration of tumor cells. Entrance 
of cell by virus is followed by intracellular reac- 
tion or reaction which prevent subsequent cell 
division, and therefore result in limitation of 
tumor growth. These experiments support the 
concept that viruses may damage cells by direct 
intracellular action in the absence of viral mul- 
tiplication. 


1500. Distribution of antigens in the rabbit 
organism. H. H. Reiier,* C. F. Crampron,* 
AND F. Havurowitz. Dept. of Chemistry, Indiana 
Univ., Bloomington. 

While heavily substituted protein antigens are 
rapidly deposited in the cytoplasmic granules of 
tissues (CRAMPTON et al., Proc. Soc. Exp. Biol. 
Med. 80: 448, 1952), slightly labeled protein anti- 
gens, according to other investigators, behave 
differently. In order to clear up these differences, 
ovalbumin (OA), beef serum gamma globulin 
(BGG), rabbit serum gamma globulin (RGG), and 
the corresponding sulfanil-azo proteins, S-OA, 
S-BGG, S-RGG, containing 10-30 azobenzenesul- 
fonate groups/100,000 gm protein, were injected 
intravenously into rabbits. All 6 proteins were 
labeled with traces of diazotized S*-sulfanilic 
acid. Blood and urine were analyzed daily. The 
animals were killed after 8-11 days. S-OA, S-BGG, 
S-RGG, and OA were rapidly eliminated from the 
blood, and deposited in the cytoplasmic granules 
of liver and spleen. Their concentration in these 
tissues, cr, was 10-30 times higher than that in 
the blood, cg. The concentration of BGG in the 
blood was high for 3-6 days, then decreased 
rapidly, deposition becoming apparent in the cyto- 
plasmic granules; the ratio c7/cg, was approxi- 
mately 10. RGG remained in the blood for a long 
time; on the 11th day the ratio c7/cg was about 
0.25. The experiments prove that not only heavily 
substituted antigens (S-OA, S-BGG), but also 
slightly labeled antigens (OA, BGG) are accumu- 
lated in the cytoplasmic granules of reticulo- 
endothelial tissue. Divergencies during the first 
week after injection are probably due to different 
rates of elimination from the blood. (Supported 
by contracts of Indiana University with the U.S. 
Atomic Energy Commission, and the Office of 
Naval Research.) 
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1501. Demonstration of relationships among 
St. Louis encephalitis group of viruses by 
cross-immunity tests in rabbits and guinea 
pigs. Isaac Rucuman. Dept. of Bacteriology, 
College of Medicine, Univ. of Cincinnati, Cin- 
cinnati, Ohio. 

The St. Louis encephalitis group of viruses 
which currently includes St. Louis encephalitis 
(SLE), Japanese B encephalitis (JBE) and West 
Nile encephalitis (WNE) are related serologically 
but thus far cross-immunity has not been demon- 
strated. The members of this group are also char- 
acterized by their inability to cause a fatal disease 
in rabbits and guinea pigs, although the ani- 
mals usually develop fever. Recently it was found 
that the agent designated as the cause of Epidemic 
keratoconjunctivitis (EK) infection in man is 
serologically and immunologically indistinguish- 
able from SLE. In addition the agent is able to 
cause a fatal encephalitis in rabbits and guinea 
pigs. Since all previous tests for cross-immunity 
had been performed in mice, it was decided to 
study the development of the cerebral immunity 
in convalescent rabbits and guinea pigs. The re- 
sults thus far indicate a good cross-immunity 
among the EK, SLE and WNE viruses, whereas 
the results with JBE virus were irregular. It was 
found that rabbits and guinea pigs convalescent 
from WNE infection were resistant to the highly 
fatal EK virus. Essentially the same results were 
obtained by using three recently isolated strains 
of WNE. On the basis of their failure to develop 
fever SLE or EK immune guinea pigs were re- 
garded as immune to WNE. Further tests in guinea 
pigs and rabbits, with different strains of SLE 
corroborated the previous finding that the SLE 
and EK viruses are related immunologically. 
Reciprocal tests are in progress to determine the 
relationship between WNE and SLE recovered 
animals. At the conclusion of the experiments 
neutralization tests will be performed to identify 
the viruses. 


1502. Immunogenic effect of repeated inges- 
tion of minute amounts of poliomyelitis 
virus. A. B. Sapin anv J. WinssER.* Univ. of 
Cincinnati College of Med., Cincinnati, Ohio. 
Quantitative studies on large numbers of cy10- 

molgus monkeys given virulent poliomyelitis virus 

by mouth revealed that the proportion of sub- 
clinical infections increased as the amount of virus 
ingested diminished, and that the disproportion 

was most. marked when minute amounts were !0- 

gested daily over long periods of time. All work 

was done with a single pool of Y-SK virus pre- 

pared from 92 cynomolgus monkeys. Almost 100% 

of monkeys receiving 3 daily, oral doses of 5 ml 

of the 10% virus suspension (10~') became infected, 

60% being paralytic. Only 1 of 18 monkeys (6%) 





Mare 


becal 
the 3 
of 60 
nor ¢ 
daily 
monk 
of 41 
tions 
whick 
with » 
trols, 
room, 
gestio 
challe 
virus. 
and r 
but 60 
ing th 
Amon; 
the lo 
antibo 
of viru 
contan 
was th 
monsti 
period 
resista 
antiboc 
4% b 
signific 
paralys 
represe 
entry o 
antibod 


tation 1 
Khole ye 
btief mile 


Mth com 


March 1953 


became infected (subclinical) with 10~4 virus, and 
the 3 doses of the 10-5 dilution, containing a total 
o{ 60 intracerebral pp;0, produced neither paralysis 
nor antibody. When 5 ml of 10~‘ virus were fed 
daily for a total of 90 doses to 40 cynomolgus 
monkeys, 60% developed antibodies at the end 
of 444 months, and of the total number of infec- 
tions 82% were subclinical. None of 20 monkeys, 
which received no virus but shared the same cages 
with those that did, and none of 20 ‘resident con- 
trols,’ which lived in separate cages in the same 
room, developed antibody. Two weeks after in- 
gestion of the last small dose of virus, all were 
challenged with 3 daily oral doses of 5 ml of 107 
virus. With one exception all the ‘cage-contact’ 
and resident controls now developed antibody, 
but 60% of the infections were paralytic, exclud- 
ing those with olfactory pathway contamination. 
Among the 33 monkeys which remained well after 
the long period of virus ingestion, the 18 with 
antibody completely resisted the large oral dose 
of virus, except one whose olfactory pathway was 
contaminated. The unexpected finding, however, 
was that the other 15 monkeys, which had no de- 
monstrable antibody in their serum after the long 
period of virus ingestion, also exhibited a marked 
resistance to paralysis. Although all developed 
antibody after the large oral dose of virus, only 
14% became paralyzed. This is a statistically 
significant difference from the 60% incidence of 
paralysis among the controls (P = 0.005), and 
represents an acquired immunity at the portal of 
entry of the virus unassociated with demonstrable 
antibody in the serum. These data indicate at least 
one of the mechanisms by which populations with 
low standards of hygiene may acquire a high degree 
of poliomyelitis immunity with a relatively low 
incidence of paralysis. 


103. Serologic studies in human histoplas- 
mosis. 8S. B. Satvin anp M. L. Furco.tow.* 
Natl. Insts. of Health, Rocky Mountain Lab., 
Hamilton, Mont. 

The demonstration of homologous precipitins 
during the early or acute phase of experimental 
histoplasmosis in rabbits suggested the examina- 
ion of sera from human patients for precipitins, 

‘s well as for complement-fixing antibodies. The 
intigen used in the precipitin tests was a filtrate 
ii broth cultures of the mycelial phase of Histo- 
lasma capsulatum; the antigen in the complement- 
fixation tests consisted of a saline suspension of 
‘hole yeastlike cells. One type of patient with a 
rief mild disease showed no marked complement- 
ting antibodies, but had precipitins which were 
tected over a period of 2-3 months. A second 
ype of patient with a more severe acute disease 
hibited for a relatively brief but variable period 
wth complement-fixing antibodies and precipi- 
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tins, with the former observable for a longer time. 
A third type was exemplified by the chronically 
ill patient, whose precipitins and complement- 
fixing antibodies might persist for years. These 
changes in antibody titers were correlated with 
the clinical condition of the patient, the x-ray 
picture, and the laboratory findings. 


1504. Propagation in vitro of poliomyelitis 
viruses in cultures of human epithelial cells 
(strain Hela, Gey) derived from carcinoma 
of the cervix. WILLIAM F. ScHERER,* JEROME 
T. SyverTon, anp GeorceE O. Gey.* Dept. of 
Bacteriology and Immunology, Univ. of Minne- 
sota, Minneapolis, and Dept. of Surgery, Johns 
Hopkins Univ. School of Medicine, Baltimore, 
Ma. 

As part of an investigation of the applicability 
of stable strains of cells to the study of viruses, 
a strain of human epithelial cell has been found to 
possess noteworthy properties. This cellular strain 
was derived by Gey and co-workers in February, 
1951, (Cancer Research 12: 264, 1952), from car- 
cinomatous tissue of the cervix. Since June, 1952, 
it has been established that: a) cells transfer 
readily in suspension to yield on glass sufficient 
outgrowth in from 5 to 10 days for propagation 
for poliomyelitis virus; b) inoculation with from 
1 to 100 tissue culture doses of virus results in 
from 12 to 72 hours in progressively destructive 
cytolytic alterations (cytopathogenicity) and in 
virus in high titer; c) cellular viability maintains 
well in a synthetic solution which permits washing 
and removal of any extraneous proteinaceous 
materials contained in the nutritive medium; 
d) cells growing as sheets on glass surfaces in the 
absence of plasma are readily released by trypsin 
(0.5%, pH 7.4-7.6, 37°, 60 to 90 minutes) to provide 
cells free in suspension; e) cells in suspension are 
quickly enumerated by direct cellilar counts in a 
hemocytometer and are readily dispensed in ali- 
quots to test tubes to provide large numbers of 
replicate cultures. The cells settle and stick to the 
glass walls of test tubes during incubation at 36° 
in a nearly horizontal position. 


1505. Phosphatase-antiphosphatase reaction. 
Competition between substrate and anti- 
phosphatase for phosphatase. M. G. Srvaa, 
Metva J. Derrick* anp RutH E. MILuer.* 
Dept. of Microbiology, School of Medicine, Univ. 
of Pennsylvania, and Dept. of Bacteriology, 
Woman’s Med. College of Pennsylvania, Phila- 
delphia. 

Rabbits were subcutaneously and intravenously 
immunized using either intact air-dried brewer’s 
yeast or partially purified phosphatase prepara- 
tions derived from these cells. The same materials 
were mixed with antisera and allowed to react 
at 37°C. for 1 hour and/or overnight in the re- 
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frigerator. The supernates obtained by the centrif- 
ugation of these systems were practically free 
from phosphatase activity. An amount of the 
substrate, a-glycerophosphate, containing 7.5 
mg % of hydrolyzable P, is added to the reaction 
systems with or without the centrifugation of the 
immune precipitates. Under these conditions the 
hydrolysis of a-glycerophosphate was completely 
inhibited. Two facts are noteworthy: a) as dis- 
cussed elsewhere in this Proceedings (DERRICK 
MILLER AND SEvaG), the inhibition of the phos- 
phatase activity of the air-dried yeast cells indi- 
cate that the enzyme in question is situated on 
the external surface of the cell wall; b) the degree 
of the inhibition of phosphatase by either anti- 
serum is quantitatively related to the concentra- 
tion of the substrate, indicating competition be- 
tween antiphosphatase and substrate for the 
active groupings of phosphatase. Depending upon 
the concentration of the substrate added to the 
phosphatase-antiphosphatase system, the inhibi- 
tions can be nearly completely reversed. The 
theoretical significance of these findings will be 
discussed. 

1506. Activation of pseudotuberculosis in 
mice exposed to sublethal total body radia- 
tion. I. L. SHECHMEISTER AND F. L. ADLER.* 
Dept. of Microbiology, Washington Univ. School 
of Medicine, St. Louis, Mo. 

Only a few reports are available on a) the trans- 
mission of diseases by natural routes in herds of 
irradiated animals, and b) the possible effect of 
ionizing radiation on latent or subclinical infec- 
tions. The ‘‘R”’ strain mice (obtairied from a com- 
mercial breeder) offered the opportunity for a 
more thorough study of these two problems. Ex- 
posure of these mice to doses of radiation (200- 
350 r), which are sublethal to other strains, re- 
sulted in a large number of deaths. Nearly all of 
the dead animals had pseudotuberculous lesions 
in one or several organs from which Corynebac- 
terium pseudotuberculosis murium was isolated. 
Lungs, kidneys, liver, spleen and lymph nodes 
were most frequently involved. Evidence will be 
presented to support the view that x-radiation 
activated latent or subclinical pseudotuberculo- 
sis in these animals. Clinical pseudotuberculosis 
was transmitted both by direct and indirect con- 
tact to irradiated mice of a different strain 
(Namru) and source. However, attempts at con- 
tact transmission of this infection to non-irradi- 
ated Namru mice either failed or resulted in 
merely subclinical pseudotuberculosis. Determina- 
tion of the bacterial LD59 by subcutaneous, intra- 
peritoneal, and intranasal routes proved the ir- 
radiated Namru mice to be much more susceptible 
to generalized pseudotuberculosis than non-irradi- 
ated controls. Unlike the control animals, irradi- 
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ated mice were unable to localize subcutaneously 
injected C. pseudotuberculosis murium at the site 
of inoculation. (Supported in part by the U. 8. 
Atomic Energy Commission.) 


1507. Biosynthetic path from glucose to shi- 
kimic acid. HaroL_p SHiceuRA,* Davin B. 
SPRINSON AND Bernarp D. Davis. Dept. of 
Biochemistry, Columbia Univ., and USPHS Tu- 
berculosis Research Lab., Cornell Univ. Med. 
College, New York City. 

Shikimic acid, a percursor of the benzene ring 
in tyrosine and several other aromatic metabolites, 
is accumulated by a mutant of Escherichia coli. 
We have previously reported a method for isolat- 
ing and selectively degrading this material (Fed- 
eration Proc. 11: 286, 1952). When the organism 
was grown on p-glucose-1-C' the radioactivity 
in shikimie acid appeared predominantly in the 
methylene (C2) carbon, whose activity was half 
that of Cl of glucose. Further studies have re- 
vealed that C6 of glucose appeared predominantly 
in C6 of shikimic acid, and with only 15% dilution. 
With glucose-3,4-C"™ the carboxyl group and car- 
bon 4 of shikimiec acid each had one-third, and car- 
bons 3 and 5 each one-sixth, of the total activity. 
These results indicate that two or more frag- 
ments of glucose are utilized for the synthesis of 
shikimic acid. Their nature is not known, but it is 
apparent that they do not reflect the randomiza- 
tion reactions of glycolysis and the tricarboxylic 
acid cycle, or the loss of C1 of glucose in the hex- 
osemonophosphate shunt. 


1508. Progression of poliomyelitis virus (type 
2) in cortisone-treated hamsters following 
infection by parenteral routes. GREGORY 
SHWARTZMAN AND STANLEY M. Aronson.* Dept. 
of Microbiology, Mount Sinai Hosp., New York 


City. 


Type 2 of poliomyelitis virus invades the Syrian 
hamster only by the intracerebral route. When 
pretreated with cortisone the rodent succum))s to 
a violent disease following intraperitoneal, intra- 
muscular and subcutaneous inoculations of the 
and 


virus. Daily titrations of the virus in the bloo« 


various organs of cortisone-treated hamsters in- 
de- 
termine progression of the virus from the si‘e of 
inoculation. The periadrenal fat was found io be 
the initial site of multiplication. The virus spread 
then to the paravertebral muscles, the spinal cord 


fected by the intraperitoneal route served ti: 


and the brain. The multiplication of virus ii the 


spinal cord occurred after a lag period of 3 ‘lays 


and at the time when a high concentration o the 
virus had already been reached in the periadrena 


fat and paravertebral muscles. There was alsé 


observed a viremia in the early stages of the dis 
ease. It is highly suggestive, therefore, tha’ 2 
extraneural multiplication of the virus in the v! 


r) 
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nity of the peripheral route of inoculation may 
pa »hase essential for the invasion of the CNS. 
ince the peritoneal fluid, mesentery and mesen- 
ric lymph-nodes remained free of virus it may 
»assumed that there are selective sites for extra- 
sure! multiplication, preference being shown for 
he periadrenal fat on intraperitoneal inoculation. 
inumber of visceral lesions appeared after the 
urth day. Among these were changes in peri- 
renal adipose tissue and necrotizing calcified 
sions in the paravertebral muscles incidentally 
ya | igh concentration of the virus. The progres- 
jon of the virus from parenteral routes other than 
te intraperitoneal will also be described. 


9. Alteration of growth curve of meningo- 
pneumonitis virus by aureomycin. M. M. 
SiceL, A. G. ALLEN* aNp A. J. GrRarpt.* 
Univ. of Pennsylvania and Children’s Hosp. of 
Philadelphia, Philadelphia, Pa. 
The normal early growth curve of the meningo- 
heumonitis virus consists of a period of adsorp- 
m lasting about 4-8 hours, and a latent period 
jon-infectious virus phase) lasting about 20 hours. 
is is followed by release of the new generation 
virus (SIGEL et al. J. Exper. Med. 94: 401, 1951; 
IRARDI et al. ibid. 96: 233, 1952). Aureomycin 
is found to have little if any effect on mature 
rus; its major influence seemed to be exerted on 
te early stages of virus multiplication. This 
g altered the normal growth curve in the fol- 
wing fashion: slight suppression of adsorption 
it a highly significant prolongation of the non- 
fectious phase of virus. The appearance of new 
lectious virus was delayed beyond 72 and some- 
mes beyond 96 hours. The appearance of infec- 
ls virus conicided with the disappearance of 
¢ drug. When aureomycin was prevented from 
ching a critical level after 120 hours by a 
yeat injection at 72 hours, infectious virus could 
it be demonstrated even at 144 hours. 


), Relationship of time of immunization 
and time of x-irradiation to formation of 
protective antibodies against tetanus toxin. 
Myron S. SILVERMAN AND Paut H. CuIn (intro- 
dueed by A. P. KreuGer). Biological and Med. 
Sciences Div., U. S. Naval Radiological Defense 
lab., San Francisco, Calif. 
The effect of x-irradiation on the formation of 
lective antibodies against tetanus toxin in 
-1 mice has been found to be a function of the 
itionship of the time of immunization to the 


_vemte of irradiation, and of the x-ray dose. The 


a \vere immunized with alum precipitated teta- 
‘toxoid at various intervals before and after 
bosure to x-rays and challenged 2 weeks after 
Munization with 10 MLD of tetanus toxin. 
te exposed to 450 r showed a slight inhibition 
intibody formation when immunized as early 
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as seven days before irradiation. Complete lack 
of protection was found in mice immunized three 
days before exposure to x-rays. The inability to 
form protective antibodies was demonstrated in 
mice immunized 7 days after irradiation. Only 
partial recovery occurred in animals immunized 
2 weeks after exposure. Mice irradiated with 350 
r and 250 r showed similar patterns of inhibition 
and recovery of the ability to form protective anti- 
bodies, except that as the x-ray dose decreased, 
the interval between the time of immunization 
and irradiation, during which the inhibition oc- 
curred, was shorter, and recovery was more rapid. 


1511. Effect of cations on complement activ- 
ity. ARTHUR M. SILVERSTEIN* AND FRANK MAL- 
TANER. Div. of Labs. and Research, New York 
State Dept. of Health, Albany. 

Previous work on the effect of cations on com- 
plement activity has been carried out employing 
serum not entirely free of all divalent cations. 
The effect of further cation addition was there- 
fore merely an additive one on the cations already 
present, whose concentration could not be ade- 
quately controlled. It has been possible to pre- 
pare a complement apparently completely free of 
these divalent cations by treatment of the active 
serum with an excess of the sequestering agent 
ethylene diamine tetracetic acid, followed by di- 
alysis to remove all sequestered cation plus un- 
reacted sequestering agent. The resulting serum 
was completely inactive to the hemolysis of sensi- 
tized cells, indicating the absolute necessity for the 
presence of one or more cations. It could be re- 
activated with Cat** in quite high dilution, but 
not to any great extent by Mg** except in fairly 
high concentrations, possibly due to a small Ca++ 
impurity. Surprisingly, it was found that the 
treated serum could be activated with a large num- 
ber of other divalent cations, such as Mn‘, 
COt, Nit*, Fet*, Cdt*, and Zn**. No activation 
was obtained with the cations Be**, Sr**, and Ba** 
of the same family as Ca**, nor with the trivalent 
cations Al*** and Ce***. (Supported in part by a 
cancer control grant from the National Cancer 
Institute of the National Institutes of Health, 
USPHS.) 


1512. Physical chemical studies of soluble 
antigen-antibody complexes. S. J. SINGER* 
AND Dan H. CAMPBELL. Chemistry Depts., Yale 
Univ., New Haven, Conn., and California Inst. 
of Technology, Pasadena. 

Previous studies by the authors (J. Am. Chem. 
Soc. 74: 1794, 1952) have demonstrated that precip- 
itatingrabbit antibody is bivalent. This conclusion 
was derived from ultracentrifugal and electro- 
phoretic studies of soluble antigen-antibody com- 
plexes in the region of antigen excess. The antigen 
(G) used was lightly-iodinated bovine serum al- 
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bumin and the antibody (B) was rabbit anti- 
bovine serum albumin. These studies also provide 
exact data concerning the equilibrium concentra- 
tions of free antigen in solutions of known total 
antigen and total antibody concentrations. Utiliz- 
ing the theory for antigen-antibody equilibria 
recently developed by Goldberg (J. Am. Chem. 
Soc. 74: 5715, 1952), we have evaluated the equi- 
librium constant, K, for the reaction G + GB = 
G2B for this system in phosphate buffer, px 7.5, 
u# 0.1. K is equal to 10,000 + 4,000 for concentra- 
tions in mols per liter, which gives AF° = —5400 + 
400 Cal at 20°C. The effect of px and ionic strength 
on this equilibrium will also be discussed. 


1513. Immunity to neurotropic viruses, es- 
pecially those of the Japanese B-West Nile 
group, among indigenous residents of 
India. K. C. SmitHpurn. Labs. of the Div. of 
Medicine and Public Health, Rockefeller Fndn., 
New York City. 

This study was originally undertaken as a 
scheme for orientation of the program of the Virus 
Research Centre, Poona, India; 588 specimens of 
serum were collected from as many residents of 
various localities in India under the supervision 
of Dr. J. A. Kerr, Director of the Virus Research 
Center, and were tested in New York for capacity 
to neutralize Japanese B, Russian S-S, and yellow 
fever viruses. The scope of the study was then 
extended and selected samples were tested also 
against 7 other inter-related agents, including 
St. Louis, West Nile, Ilheus, Murray Valley, 
Ntaya, Zika, and Uganda § viruses and against 3 
agents apparently unrelated to any of the others: 
Bwamba fever, Semliki Forest, and Bunyamwera 
viruses. All tests with yellow fever, Bwamba fever, 
and Bunyamwera viruses were negative. Very 
few sera neutralized Semliki Forest virus. Signifi- 
cant numbers of the sera neutralized West Nile, 
Japanese B, Russian S8-S, Ntaya, Zika, and Uganda 
S viruses under conditions indicating that these 
agents have all been active recently in India. 
Most sera which neutralized Japanese B virus also 
contained antibody against West Nile, as would 
be expected, but numerous sera neutralized the 
latter and were without protective effect against 
Japanese B virus. A number of sera neutralized 
more than one virus and gave indication of plural 
immunity. In other instances the capacity to neu- 
tralize multiple viruses may have been due to 
cross-reactions. The results will be discussed in 
the light of known inter-relationships of some of 
the viruses. 


1514. Antibiotic resistance and nucleic acid 
content of bacteria. JOSEPH SMOLENS AND 
AaneEs B. Voet.* Children’s Hosp. of Philadel- 
phia, and Dept. of Pediatrics, Univ. of Pennsyl- 
vania School of Medicine, Philadelphia. 
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Progeny of the same suspension of Hemophily 
pertussis show differences in resistance to anti 
biotics depending on the culture medium em 
ployed. This is not due to the effect of the mediun 
on the antibiotics since the growth of S. para 
dysenteriae (Flexner) is inhibited by the anti 
biotic regardless of the medium utilized. Data wi 
be presented demonstrating that the resistance 
mentioned above is due to a change in the bacteris 
as a result of culturing on certain media. Resist 
ance of the same strain to streptomycin has bee 
produced also by the usual manner of subculturin 


in increasing concentrations of the antibiotic. 


marked rise in the ribonucleic acid content of th 
bacteria occurs with the increase in resistancé 
whether this resistance is a result of. selection 
environment. 


1515. Isolation and characterization of a 
antigen of Pasteurella pestis. Martin | 
Sprvack* AND Epnaar E. Baker. Dept. of Micr 
biology, Boston Univ. School of Medicine, Bosto 
Mass. 

Antigenically Pasteurella pestis may be divide 


into water-soluble and water-insoluble fractiong@ 


The highly antigenic fractions IA and IB and t 
toxic fraction II (BaKker et al. J. Immunol. 6 
131, 1952) composed the active substances in t 
water-soluble fraction. The insoluble portion ré 
maining after extraction with aqueous solvents 
of low immunogenic value for mice, but will in 
munize guinea pigs against subsequent challeng 
with virulent plague bacilli. An antigen has bee 
isolated from this ‘residue’ fraction and partial 
purified. The extraction procedure is as follow$ 


a) acetone dried plague bacilli are thoroughly e} 


tracted and washed with 2.5% NaCl to remove t 
major portion of the soluble components; /) t 


‘residue’ is extracted with 90% phenol for 24 houg)7, 


at room temperature; c) 3 volumes of 95% alcoh 
are added and the entire mixture dialyzed again 
distilled water until free of phenol and alcoho 
d) after perevaporation to a convenient volum 
the material was dried from the frozen state. Th 
yield of crude material averages about 5% of tl 
washed ‘residue.’ Purification was accomp|ishé 
by fractionation with acetone in the cold, the a 
tive principal precipitating at 33% acetone in 
sodium chloride concentration of 0.15 m. it W 


found that living avirulent Pasteurella pesij 


(strains Al122 and 14) or washed residue produc¢ 
only small amounts of antibody against thi-< ant 
gen even after prolonged immunization. The pu 
fied material, on the other hand, is a very g04 
antigen when tested in rabbits. This substan 
does not react with fraction I antibody nor ‘oes 
produce fraction I antibody upon injection in 
rabbits. Electrophoretically the antigen is om 
geneous at a pH of 8.6 in a veronal buffer, ion 
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@strength 0.1. It gives positive Molisch and biuret 
tests, and contains 7.5% nitrogen and 1.6% phos- 
phorus. These gross chemical properties suggest 
the possibility that this antigen may be similar 


516. Effect of low protein diet on Rous sar- 
coma in chickens. DouGc tas H. Sprunt anp 
SaraH Sanps.* Inst. of Pathology, Univ. of Ten- 
nessee, Memphis. 

It has been shown repeatedly that decreased 
food intake and the resultant loss of weight 
increases the resistance of animals for a time to 
iral infections. It has also been shown that there 

‘Thre other factors in this increased resistance than 
imply a decreased caloric intake, the amount of 
protein in the diet and especially some of the amino 
icids being of particular importance. In previous 

xperiments we have reported that animals on a 
ow protein diet were at first more susceptible and 
ater became more resistant to infection. These 
hanges could be modified with methionine and 
he antagonist of methionine ethionine. This paper 
s to report the extension of this work. Chickens 
ept on an adequate diet for weight gain but mod- 

gerately reduced in protein if inoculated after 
hree or six weeks with the virus of Rous sarcoma 

geveloped more tumors than did the chickens on 
diet adequate in protein. If, however, the 
hickens were kept on the reduced protein diet for 
longer period, they developed statistically sig- 
ificant fewer tumors than did the controls. This 
lifference in the development of the tumors was 

@ot the result of general malnutrition as the two 

, py oups of chickens were of comparable weight and 
mneral well being. It is thought that the differ- 
hce was due to an altered protein metabolism. 


oUgSI7. Estimation of insulin and antibodies to 
oh insulin in vitro by hemagglutination and 
UDG hemolysis of insulin-treated red cells and 
hol inhibition of these reactions. A. B. Sra- 
lun esky AND E. R. ARQUILLA.* Depts. of Micro- 
Th hiology and Anatomy, School of Medicine, Western 
[ tli Reserve Univ., Cleveland, Ohio. 
sh¢ \lum-precipitated insulin was injected into 
¢ Wbbits with the appearance of specific antibodies 
the blood. These antibodies were demonstrated 
W@ agglutination of tannic acid treated sheep 
'throcytes to which insulin had been adsorbed 
i by lysis of the red cells to which the hormone 
i been coupled with bis-diazotized benzidine 
PUNBD). The latter reaction required serum com- 
ment. By these methods antibodies also were 
honstrated in the serum of a child and an adult 
h insulin-resistant diabetics. Both the agglu- 
ttion and lytic reactions could be inhibited by 
tibating the antibody with insulin before adding 
insulin-treated red cells. The amount of 


7e80 
uc 
ant 
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insulin present in an unknown solution could be 
estimated by comparing the agglutination titer 
of the unknown system with that produced during 
the inhibition of agglutination with known 
amounts of hormone. In the hemolytic system the 
extent of lysis was measured by determining the 
absorption of the hemoglobin at 580 millimicra. 
By comparison with the extent of inhibition of 
lysis produced by known amounts of insulin, frac- 
tions of a microgram of insulin could be measured. 


1518. An immunologically unclassified human 
virus (Mack) having some properties of 
poliomyelitis. ALEx J. SrercGman anp U. 
Pentri Koxxo.* Univ. of Louisville, Louisville, 
Ky. . 

Three monkeys inoculated with feces of a child 

exhibiting fever, headache and pleocytosis re- 

mained well; one showed poliomyelitic lesions con- 

fined to the olfactory portal (Am. J. Hyg. 49: 176). 

The same feces now reveal an ether resistant virus 

in tissue cultures; fibroblastic degeneration is 

most noteworthy peripherally. Culture fluids 
intranasally in monkeys give limited neuronal 
lesions; no paralysis or extension of lesions occurs 
despite cortisone administration. Suckling and 
adult mice, hamsters, rabbits, guinea-pigs remain 
well. In tissue cultures, paired patient’s sera re- 
veal marked neutralization of fibroblastic de- 
generation only in convalescence; with no rise 
against three antigenically distinct poliomyelitis 
viruses. Vaccinated monkeys’ serum behaved sim- 
ilarly. Of six normal adults’ serum tested qualita- 
tively three showed neutralization. Some data 
have appeared (Am. J. Hyg. 55: 339) on fecal 
viruses immunologically distinct from poliomye- 
litis in which fibroblastic degeneration is most 
noteworthy centrally rather than peripherally. 
Immunological responses of patients yielding such 
viruses and histological results of nasal instillation 
of monkeys have not been described. In poliomye- 
litis neurohistological response of monkeys limited 
to the olfactory portal of entry has been previously 
described (first op. cit. and Bull. Johns Hopk. 

76: 1) and may reflect a property of the strain 

rather than host refractoriness. The “‘ Provisional 

Definition of Poliomyelitis Virus’’ (Science 108: 

701) would leave open the question of whether 

this Mack virus is poliomyelitis of an antigenic 

type previously undescribed. 


1519. Estimation of circulating antibody- 
antigen complex. L. A. STERNBERGER,* FRANK 
MALTANER AND JAcoB DEWEERDT.* Div. of 
Labs. and Research, New York State Dept. of 
Health, Albany. 

A method is reported for the estimation of sol- 
uble antibody-antigen complexes or antibody- 
antigen-complement complexes in the sera of im- 
munized rabbits. It is based on the reversible 
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dissociation (Science 114: 414, 1951 and preceding 
references) of circulating antibody-antigen com- 
plexes by alkali in the cold. Following neutraliza- 
tion soluble complexes precipitate spontaneously. 
These are immune precipitates as they redissolve 
in an excess of specific antigen. Furthermore, anti- 
body-antigen complexes saturated with comple- 
ment, will after treatment, fix additional quanti- 
ties of complement and can also be detected by 
complement fixation. Circulating antibody-anti- 
gen complex is found in rabbits after a single intra- 
venous injection of foreign protein or after a single 
intramuscular injection along with Freund’s ad- 
juvants. Study of serial bleedings following intra- 
venous injection reveals the early presence of anti- 
body-antigen complex at a time when an excess 
of free antigen is still present in the circulation 
and seems to indicate an early phase of the im- 
mune response. After intramuscular injection cir- 
culating antibody-antigen complex appears later, 
persists for a long time during the phase of anti- 
body production, and seems to indicate a 
continued release of antigen from the injection 
site detectable in circulation as antibody-antigen 
complex. (Supported in part by a cancer control 
grant from the National Cancer Institute of the 
National Institutes of Health, USPHS.) 


1520. Recovery and characterization of he- 
magglutinins from two immunologically 
distinct types of dengue virus. B. H. SwEET,* 
R. M. Cuanock* anp A. B. Sasin. Univ. of 
Cincinnati College of Medicine, Cincinnati, Ohio. 
Hemagglutinins for chick erythrocytes were 

recovered from the brains of suckling mice infected 

with the Hawaiian or New Guinea ‘C’ dengue 
viruses by extraction with m/64 borate-KCl saline, 
pH 9. The optimum conditions for reaction with 
the erythrocytes and stability at certain pH and 
temperature ranges varied with the number of 
passages in mice and with the type of virus. Al- 
- though hemagglutinins of high potency (1:2560 
or higher), reacting at both 23°C. and 4°C. were 
derived from both the 7th and 118th mouse pas- 
sages of the Hawaiian virus, the pH zone for reac- 
tion was broader for the 118th passage material, 
particularly at 4°. Freshly prepared New Guinea 

‘C’ hemagglutinin, representing the 19th mouse 

passage, gave no reaction at pH 6.5-6.9 at 23° 

(optimum conditions for the Hawaiian hemag- 

glutinin derived from 7th or 118th mouse 

passages), but yielded titers of at least 1:640 at 
pH 6.7 at 4°. Human beings and monkeys experi- 
mentally infected with either type of dengue virus 
developed antibodies for both types of hemag- 
glutinins, although in some individuals the group 
reaction was of lower titer. Rabbit antisera for 
the St. Louis, West Nile and Japanese B viruses 
contained antibodies for the Hawaiian dengue 
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hemagglutinin, while antiserum for western equine 















encephalitis virus and normal sera did not. Dengue g"™** 
antisera, which had no neutralizing antibodies for nal pe 
the heterotypic virus, contained heterotypic he- pad 4 
magglutination-inhibition antibodies in high titer. Me “> 
This is the first demonstration of an antigenic quently 
relationship between the viruses of St. Louis go” 
encephalitis and dengue. The specific hemag- jf" ™ 
glutination-inhibition antibody could be separated 'e?"°4 
from the normal inhibitors in serum by precipita- provide 
tion with acetone. Preliminary incubation of the parked 
hemagglutinin-antibody mixtures at px 7.7 forg@” fol 
2 hours at 23-25° was necessary for the demonstra- a 

moun 





tion of maximum titers of antibody. 
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1521. Utilization of a stable strain of human 
epithelial cells (HeLa, Gey) for diagnosis 
of poliomyelitis. JERomME T. SYVERTON AND 





















WituiaMm F. Scuerer.* Department of Bacteri-@piving 
ology and Immunology, Univ. of Minnesota, Mintieek af 
neapolis. uring t 
A stable strain of human epithelial cells whichiVork ¢ 
is readily maintained and perpetuated by cultivad#ftomic 
tion in vitro possesses properties not shared byii Chica 
cells derived from primary explants of monkey of 
human tissues. Particularly noteworthy qualitie@23. In 
are: a) the rapidity of response (12-72 hrs) of th@j tion h 
cellular strain to poliomyelitic infection to resulf§ [cor ' 
in multiplication of virus and progressively deff SHUNK 
structive cytolytic alteration (cytopathogenic eff FALL, 
fect); b) its derivation from man; and c) its viafg Researc 
bility for days in synthetic maintenance solution Merck 
That 2 





Preliminary studies have demonstrated the valu 
of this cellular strain for the isolation of virus fronfiplicatio 
patients and for specific serologic typing of th@#s been 
isolates by the neutralization tissue culture techf#2). Fu 
nic. Fecal specimens from patients ill with poliogriod de 
myelitis virus during the epidemics of 1950, 195—te comp 
and 1952 provided representative unselected sam@fngle cy: 
ples for testing. Forty starins to date were isolate inished. 
and typed. It was demonstrated that the Hel@#ent pe: 
strain is resistant to the adverse environment#lich bec 
conditions that occur during shipment by traifif'the late 
and plane for long distances. This property angment of s 
the previously reported technique for the preparq@mgglutin 
tion of cells free in suspension by the utilizatiogff the inh 














































of trypsin are noteworthy in anticipation o! ma ves of bi 
production of cultural tubes for distribution fq@on of m 
diagnostic purposes. bt ineres 
he; 
1522. Effect of antigen dosage on x-ray inju 4 Fev 
to antibody formation. W. H. Tai: ERM), sii 
anp L. G. TaurarerRo. Univ. of Chicag:, © y incre 
cago, Ill. th views 
We (J. Infect. Diseases. 91: 105, 1952) have ¢4 Mration 
related 2 manifestations of x-ray injury wi'h t ik 
time of injecting 1.25 ml of 1% sheep red cclls/@@ ' ome 
rabbit. a) Hemolysin formation was mavke¢ thyl-5-n 
and frequently totally inhibited when injecti «Sibi 
legree 





were made 12 hours to 7 days after 600 o: 70 
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otal body x irradiation. b) The rate of hemolysin 
ormation was lowered, but normal or above nor- 
nal peak titers were reached when injections were 
nade 4 days before to 6 hours after irradiation: 
the :bove normal amounts were formed most fre- 
yuently in animals injected shortly before irradia- 
ion. In the present work, we have obtained the 
«me results when the amount of antigen was in- 
reased 200 times (25 ml of 10% red cells/kg) 
brovided it was given as a single injection. In 
narked contrast, the inhibition of antibody forma- 
ion following the injection of antigen after ir- 
distion was markedly reduced when the smaller 

ount of antigen was given in 10 injections of 
125 ml of 1% cells/kg during a period of 17 days. 
he reduction of x-ray injury in the last group is 
robably in part (a) a summation of the slight 
mmune responses observed in some animals re- 
riving single antigen injections during the first 
eek after irradiation, and (b) partial recovery 
uring the later part of the immunization period. 
Jork done under a contract between the U. S. 
ttomic Energy Commission and the University 
{ Chicago.) 


je@p23. Inhibition of influenza virus multiplica- 
tion by alkyl derivatives of benzimidazole. 
Icon TamM,* Karu Foukers,* Currrorp H. 
SHuNK,* DoroTHEA HEYL* AND FRANK L. Hors- 
FALL, JR. Hosp. of Rockefeller Inst. for Med. 
Research, New York City, and Research Labs. of 
Merck & Co., Inc., Rahway, N. J. 

That 2,5-dimethylbenzimidazole inhibits mul- 
iplication of influenza A and B viruses in vitro 
as been reported (Yale J. Biol. & Med. 24: 559, 
152). Further experiments showed that the latent 
riod determined by infectivity was prolonged by 
le compound and that the yield of virus from a 
ingle cycle of multiplication was markedly di- 
inished. Addition of the compound during the 
tient period caused inhibition of multiplication 
hich became less marked in two steps as the end 
the latent period was approached. The develop- 
ent of a quantitative procedure employing he- 
agglutination made possible the determination 
ithe inhibitory activity of various alkyl deriva- 
ves of benzimidazole. With Lee virus, substitu- 
in of methyl groups in the imidazole ring did 
it inerease activity, whereas similar substitu- 
nin the benzene ring increased activity slightly. 
ith a methyl group at position 2, loading the 
*R@nzene ring with additional’ methyl] groups mark- 
"By increased activity. The 2,4,5,6,7-penta- 
tthyl compound caused 75% inhibition at a con- 
titration of 2.1 X 10-4 m. Lengthening the alkyl 
kin at position 2 also increased activity and the 
tthyl-5-methyl compound was as active as the 
it: methyl compound. The results indicate that 
¢ degree of inhibitory activity of alkyl deriva- 
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tives of benzimidazole relative to influenza virus 
multiplication is dependent upon the structural 
configuration of the compound. 


1524. Effect of ethionine and other materials 
on Semliki Forest virus infection in mice. 
R. L. THompson anp A. R. LAVENDER.* Dept. 
of Microbiology, Indiana Univ. Med. Center, 
Indianapolis. 

Semliki Forest virus produces a fatal infection 
in mice after intracerebral or intraperitoneal 
inoculation. The capacity of a variety of chemical 
substances to protect mice against this virus 
following intraperitoneal inoculation of the in- 
fectious agent has been investigated. In 17 experi- 
ments in which pL-ethionine was fed in a concen- 
tration of 0.15% in a casein-sucrose diet, 91 of 
174 treated mice (52%) survived in contrast to 
42 of 210 untreated animals (20%). Isatin and 
other thiosemicarbazones were found to be de- 
void of protective capacity. Several purines, in- 
cluding 2,6-diaminopurine, slightly increased sus- 
ceptibility of mice to the virus. 


1525. Antibodies responsible for passive sen- 
sitization of human skin with rabbit anti- 
ovalbumin sera. JoHN H. VAUGHAN* AND 
Exvin A. Kapat. Depts. of Microbiology and 
Neurology, College of Physicians and Surgeons, 
Columbia Univ., and Neurological Inst., New 
York City. 

The abilities of rabbit anti-Ea sera to induce 
the wheal and erythema type of human skin sen- 
sitivity have been compared with their contents 
of anti-Ea and of antibody to impurities in Ea. 
Accurate trace antibody analyses were made pos- 
sible by specifically precipitating the antibodies 
with their purified antigens in concentrations 
that allowed working below the solubility levels 
of the main precipitating antigen-antibody system 
as well as other unrelated systems. After an im- 
munizing dose of 20 mg of protein administered 
over a period of a month antibodies against im- 
purities in crystalline Ea were invariably present 
in anti-Ea sera, and after a second course of im- 
munization antibody to impurities was even more 
extensive. Passive transfer by anti-Ea sera was 
not related to precipitating or non-precipitating 
anti-Ea nor was it related to the conalbumin- 
anticonalbumin, ovomucoid-antiovomucoid, or ly- 
sozyme-antilysozyme systems, as judged by the 
effect on passive transfer of absorption of the 
respective antibodies from the sera and by the 
relative abilities of the purified antigens and of 
whole egg white to elicit positive reactions in 
sites identically sensitized with a given serum. 
The presence of undefined egg white constituents 
other than Ea, conalbumin, ovomucoid and lyso- 
zyme in crystalline Ea has been established, and 
passive transfer by anti-Ea sera has been at- 
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tributed to antibodies to two or more of these 
undefined constituents. (Aided by grants from 
the USPHS and the William S. Matheson Com- 
mission. ) 


1526. Production of allergic encephalomyeli- 
tis with purified white matter fractions. 
Byron H. Waxsman, HuntTIneTon PorTER,* 
Raymonp D. Apams* anp Jorpi Foucu.* Depts. 
of Bacteriology, Neurology, and Biochemistry, 
Harvard Med. School and the Massachusetts Gen- 
eral and McLean Hospitals, Boston, Mass. 
Fractions of bovine white matter, prepared by 

the methods of Folch et al. (J. Biol. Chem. 191: 

807, 833, 1951), were tested for their ability to 

produce allergic encephalomyelitis in rabbits. The 

preparation and injection of the antigenic mix- 

tures were standardized. All animals were skin- 

tested with several fractions and their sera tested 
for complement fixing antibody to these fractions 

(these results not presented). All disease was 

evaluated clinically and histologically. Any re- 

sult of interest was confirmed by study of one or 
more new preparations of the same material. 

Amounts used were always based on original white 

matter weight and corresponded to a level several 

times the threshold dose of whole tissue. This 
procedure gave greater validity to negative results 
and permitted demonstration of activity if active 
antigen was distributed through several fractions. 

Total lipide extract, lower phase therefrom, and 

the ‘ether soluble fraction’ from the lower phase 

were very active. The ‘fluff’ and its derived pro- 
teolipides were relatively less active. Proteolipide 

C was inactive. The tissue fractions insoluble in 

CHC1;:MeOH, as well as the proteolipide protein 

and neurokeratin, were all inactive. In view of 

recent findings suggesting that the activity re- 
sides in proteolipides (TAL AND OLITsky. Science 

116: 420, 1952), the most striking finding is the 

high activity of the ‘ether soluble fraction’ of 

the lower phase, which is essentially free of pro- 
teolipide. 


1527. Effect of a mercurial compound on ex- 
cretion of poliomyelitis virus in patients’ 
stools. RoperT Warp, GERALD A. Lo Grippo,* 
Davin P. Ears, Jr.* Ann IRvING GRAEF.* 
Depts. of Medicine and Pediatrics, College of 
Medicine, New York Univ.-Bellevue Med. Center, 
New York City. 

Two years ago we described the effect of an 
organic mercurial compound (mercuric alpha- 
mercapto-p(2-thiazolysulfamyl) acetanilide mono 
sodium salt) (M.C. 858) in reducing the excretion 
of Theiler’s virus (TO) in the stools of mice and 
in inhibiting the development of the intestinal 
carrier state in Theiler-free mice (Am. J. Hyg. 55: 
55, 70, 1952). These results suggested a test of 
this drug against the excretion of poliomyelitis 
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virus in man. The trial was carried out durin 


clean-cut evidence of paralysis or weakness wit} 


‘positive spinal fluid findings. Stools were collected 


before and on the 7th day of administration o 
M.C. 858. Stools from untreated comparable pa 
tients were collected at the same intervals. Titra 
tions of 11 treated patients’ stools for poliomyeliti 
virus showed a decrease in titer between the firs 
and second specimens. In 6 of these patients n 
virus was detected in the stools tested on the 7th 
day of drug. No such reduction of virus excretio 
was found in the untreated patients’ stools. Man 
of the latter yielded titers between 10-* and 10- 
Titrations carried out in roller tubes containin 
monkey testicular tissue will be compared wit 
the results obtained in monkeys. 


1528. Immunohistochemical studies 
growth of influenza and mumps viruses i 
chick embryo. BarBara K. WATSON (intro 
duced by AutBertT H. Coons). Dept. of Bac 
teriology and Immunology, Harvard Med. Schoo 
Boston, Mass. 

As determined by specific staining with fluo 
rescein labelled immune serum the localization 0 
the PR8 and Lee B strains of influenza virus i 
the chick embryo was found to be similar to th 
of mumps. The virus antigens were detected 1 
those cells which came into surface contact wit 
the inoculum. Following the injection of the amnj 
otic sac these included the cells lining the amnio 
and the epidermal and pharyngeal epithelium 
Depending apparently on the extent of contamin: 
tion of the allantoic cavity and of the extr 
embryonic coelon,.in the course of inoculatio 
varying amounts of virus were also present i 
the cells lining the allantois and less frequentl 
in the peritoneum. Contrary to previous report 
that the respiratory tract provides a major sit 
of multiplication of the influenza virus, involv4 
ment of the trachea, bronchi and parabronchi w 


Within the infected cell the localization of t 
viruses of influenza and mumps was primaril 
intracytoplasmic although varying amounts ¢ 
specifically stained material were also present 1 
some of the nuclei. The cells infected with t 
influenza viruses tended to stain more diffuse 
than did those infected with mumps. The result 
based on the specific staining of the tissues para 
leled rather closely the increase in the infectivit 
and the appearance of hemagglutinins in the extr‘ 
embryonic fluids. Studies of mixed infections wi 
the PRS8 strain of influenza virus and mumps 4] 
now in progress, The evidence obtained has if 
dicated that intdrference between these agents 
governed by the Factors of dosage, timing and t 
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relative rates of growth of the two viruses. Dual 
infections were obtained when the multiplication 
o: the slow growing mumps virus was favored by 
r-dueing the concentration of the rapidly growing 
}'t8 virus used in the initial inoculum. 


1529. Composition of phage desoxyribonucleic 
acid. LAWRENCE L. WrED AND Tuomas A. 
CouRTENAY (introduced by J. E. SmapE.). 
Dept. of Bacteriology, Army Med. Service Grad. 
School, Washington, D.C. 

The desoxyribonucleic acid of the EF. coli phage 
Tort has been analyzed by a combination of paper 
chromatographic and resin exchange techniques. 
Two components in the DNA, heretofore un- 
observed in the host cell, have been isolated from 
the infecting virus particle. Furthermore, cytidylic 
acid, a nucleotide always present in the host DNA, 
was not found in the virus preparations. Both new 
components were obtained in the following man- 
ner. Phage nucleic acid was hydrolyzed in 1 Nn HCl 
to the purine bases and pyrimidine nucleotides. 
The hydrolysate was put on paper and run in an 
HCl-tertiary butyl alcohol solvent (SMITH AND 
Markuam. Biochem. J. 46: 509, 1950), and a ma- 
terial with an R; of 0.6 was eluted from the paper 
and placed on a Dowex-1 resin column. The-first 
of the two new compounds was present in .01 N 
HCl eluates from the resin column. It was char- 
acterized by a spectrophotometric peak of 282 my 
and 282/262 my ratio of 2. Analyses revealed a 
nitrogen-phosphorus ratio of 3 to 2. Formic acid 
hydrolysis of this component yielded a base with 
an absorption maximum and chromatographic 
behavior similar to a new pyrimidine, hydroxy- 
methyl cytosine, isolated independently from 
phage by Wyatt and Cohen (in press). The second 
compound, which incorporates the first, was pres- 
ent in 0.1 n HCl eluates from the resin column 
referred to above, and gave a flattened spectro- 
photometric curve with a maximum of 274 mu. 
Formie acid hydrolysis of this component yielded 
approximately equimolar ameunts of thymine 
and hydroxymethyl cytosine. 


1530. Suppression of dermal sensitivity in 
experimental brucellosis by ACTH and cor- 
tisone. Henry EK. WEIMER AND RutuH A. Boak 
(introduced by A. F. Rasmussen, JR.). Dept. 
of Infectious Diseases, School of Medicine, Univ. 
vf California, Los Angeles. 

(ne hundred twenty-nine male guinea-pigs were 
inoculated intraperitoneally with approximately 
3 million cells of a virulent strain of Brucella 
suis. Two weeks after inoculation the animals were 
separated into 4 groups. The groups were injected 
int-amuscularly, twice daily for 2 weeks with 1.25 
nits ACTH, 1.25 mg cortisone, 5.0 mg terramycin, 
ini 0.25 ml physiologic saline, respectively. Der- 
na’ sensitivity to 0.15 ml Brucellergen was de- 
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termined 2 days prior to initiation of treatment, 
2 days before its discontinuation, and 5 weeks 
after the termination of treatment. A statistically 
significant suppression in mean dermal sensitivity 
occurred 5 weeks after the termination of treat- 
ment in the groups administered ACTH and corti- 
sone when compared with the saline-treated con- 
trol animals. No significant differences in mean 
dermal sensitivity were observed between the 
groups administered hormones and the control 
group in the skin tests conducted during the treat- 
ment period. The results were in marked contrast. 
to our observations in experimental tuberculosis 
in which sensitivity to Old Tuberculin was sup- 
pressed only during the period of hormone admin- 
istration. In addition, 4 times the dosages of 
ACTH and Cortisone employed in the current 
investigation were required to effect a partial 
suppression of tuberculin sensitivity. Terramycin 
therapy apparently had no effect on dermal sensi- 
tivity. The dermal response of the terramycin- 
treated group approximated that of the control 
group in all tests. 


1531. Enzymologie investigations the 
mechanism of softening of tubercles. 
CHARLES WEISS AND JOSEPH TABACHNICK.* Lab. 
of Microbiology, Albert Einstein Med. Center, 
Northern Div., Philadelphia, Pa. 

By means of the glass electrode it was found that 
the centers of discrete, young caseous tubercles 
in the lungs of rabbits have a pH of 6.5 to 6.7. 
However, the pu of softened (liquefied) tubercles 
was 7.4 or higher, suggesting the possibility of 
liberation of basic nucleo-histones during soften- 
ing. Normal rabbit lung tissue undergoes rapid 
and continuous aerobic autolysis in vitro at pH 
5.0 to 6.5. Caseous tissue, on the other hand, auto- 
lyzes much more slowly under these conditions, 
but autolysis may be increased by the addition 
of cysteine hydrochloride or of Mn** ions. Spec- 
trophotometric analyses of caseous material show 
a peak at 270 my, the curve resembling that for 
hydrolyzed DNA. The curves for the contents of 
completely softened tubercles show no peak in the 
range of 250 to 270 my, suggesting that derivatives 
of nucleic acid have disappeared. While following 
the progress of autolysis of tuberculous lung tissue, 
it was observed that the breakdown of nucleic 
acids is much faster than that of the proteins, and 
that RNA is hydrolyzed faster than DNA. (Aided 
by grants from the National Tuberculosis Associa- 
tion and the USPHS, National Institutes of 
Health.) 


on 


1532. Cellular morphology of antibody pro- 
duction: the alum granuloma. Rosert G. 
Wuite,* ALBERT H. Coons AND JEANNE M. 
Conno._y.* Harvard Med. School, Boston, Mass. 
Antibody-containing cells have been visualized 
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under the fluore cence microscope by using frozen 
sections treated with homologous antigen and 
fluorescein-conjugated antibody. Alum precipi- 
tated antigens (egg albumin and diphtheria tox- 
oid) were injected subcutaneously into the foot - 
pad of rabbits and guinea pigs, and histological 
studies were confined to the resulting local granu- 
loma and the regional lymph gland. The local 
granulomata of the rabbit contained a high con- 
centration of cells with the morphology (checked 
by Giemsa and Haematoxylin and Eosin stained 
preparations) of haemocytoblasts, immature and 
mature plasma cells, which showed a high content 
of antibody as indicated by this staining method. 
The macrophages of the granulomata were readily 
identified under the fluorescence microscope by 
their content of pale blue granules of aluminum 
hydroxode. These cells were devoid of antibody- 
staining. Antibody-containing cells were also pres- 
ent in the regional lymph node. Impressive differ- 
ences from this general picture existed in the 
guinea pig. Here a greater proportional content of 
antibody-containing cells existed in the regional 
lymph node and a lesser in the local granulomata. 
In both the rabbit and guinea pig, the appearance 
of isolated cells at different stages of morpho- 
logical differentiation within the same regional 
lymph node draining an alum granuloma, con- 
trasted with the uniformity of cell types present 
in nodes following either a normal primary or 
secondary stimulation with soluble antigen. 


1533. Quantitative studies in isohemagglu- 
tination. M. H. WILkie* anp E. L. Brecker. 
Immunology Div., Army Med. Service Grad. 
School, Washington, D. C. 

Using a slight modification of the technique of 
Wurmser et al. (J. Chem. Phys. 49: 550, 1952) a 
precise assay of human saline isohemagglutinins 
has been developed. Dilutions of antisera are 
added to a known constant quantity of red cells. 
After appropriate manipulation, the number of 
unagglutinated cells are counted in the hemocy- 
tometer chamber. The total number of cells being 
known, the number of agglutinated cells are found 
and the percentage of cells agglutinated calcu- 
lated. The percentage of agglutinated cells plotted 
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against the logarithm of the concentration of anti- 
serum gives a sigmoid shaped curve. With the 
proper transformation of per cent cells agglu- 
tinated, a straight line is obtained over a reason- 
able working range of serum concentrations. In 
applying this technique to the B-anti B blood 
group system and expressing all results in terms of 
a standard serum, it is shown that the criteria for 
a valid assay are met. The reversibility of the re- 
action of the B-anti B blood group system shown 
by Wurmser has been confirmed. The applicability 
of the above procedure to various problems of 
isohemagglutination will be demonstrated. 


1534. Chloramphenicol inhibition of protein 
synthesis. C. L. WissEMAN, JR., F. E. Hann,* 
H. Hopps* anp J. E. Smapeu. Dept. of Virus 
and Rickettsial Diseases, Army Med. Service Grad. 
School, Washington, D. C. 

Work here and elsewhere indicated chloram- 
phenicol has little direct effect on oxidative proc- 
esses of various bacteria and rickettsiae. Inter- 
ference with protein metabolism is indicated by 
inhibition of a) glutamate fixation in staphylococci 
(Biochem. J. 48: 298, 1951), b) adaptive enzyme 
formation in E. coli (Proc. Soc. Exp. Biol. & Med. 
76: 533, 1951), and c) p(—) glutamyl polypeptide 
formation in B. subtilis (Bact. Proc. p. 155, 1952). 
Present studies designed to resolve the sequence of 
events in chloramphenicol inhibition of E. coli 
employed spectrophotometric, chemical and iso- 
tope techniques. Protein synthesis is promptly in- 
hibited whereas nucleic acid formation (DNA 
and RNA) continues temporarily unabated. Am- 
monia assimilation, though greatly suppressed, 
continues at a rate compatible with the nucleic 
acid formation. Polysaccharide formation by Nezs- 
seria perflava is uninhibited by bacteriostatic or 
greater concentrations of chloramphenicol. Chlor- 
amphenicol and aureomycin do not inhibit oxida- 
tive phosphorylation by cell free extracts of E. 
coli and ATP dependent condensation reactions 
are not affected by the former. Evidence con- 
tinues to indicate that the basic effect of chilo- 
ramphenicol on bacteria is an interference with 
protein synthesis, probably at the stage of com- 
bination of amino acids. 
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1535. Chemical characteristics of pressor 
amines extracted from urine. D. F. Daviés, 
K. M. Woure,* H. M. Perry, Jr.,* H. A. 
SCHROEDER AND E. M. MENHARD.* Hypertension 
Div., Dept. of Internal Medicine, Washington 
Univ. School of Medicine, Saint Louis, Mo. 

The presence in urine of as many as 6 primary 
amines has previously been reported from this 
laboratory. The amine pattern as demonstrated 
by paper chromatography is characteristic of an 
individual from day to day under normal condi- 
tions. Twenty-four-hour samples of urine were ex- 
tracted by methods previously described. The con- 
centrates of the extracts were chromatographed on 
one-dimensional butanol-water chromatograms. 
Positions of the primary amine bases were shown 
by spraying half of each sample with ninhydrin 
solution. Both colored spots and their unsprayed 
counterparts were eluted in water and 0.15 n HCl 
respectively. The optical densities of the colored 
eluates were read on a Beckman spectrophotom- 
eter at 400 and 570 my. The 400 my reading was 
used as a measure of quantity of amine present 
and the ratio between the 400 and 570 my readings 
indicated whether the amine contained either an 
aromatic or heterocyclic substitution. The un- 
sprayed eluates were assayed on 1 to 3 rats. Arte- 
rial pressures were recorded directly by a Sanborn 
electromanometer and recorder. The average 
maximum pressor effect of 20 randomly selected 
amines was 13.4/12.1 mm Hg. Variations in 
quantity of amines appearing on the chromato- 
grams accounted for only part of the variability 
in pressor response. The pressor response also de- 
pended on the chemical characteristics of the com- 
pounds. Approximately half of the amines found 
in urine of hypertensive patients had high 400/570 
mu ratios indicating cyclic substitutions in their 
aliphatic chains. Most had greater solubility in 
water than in butanol. 


1536. Separation of an estrogen-like com- 
pound from the so-called background ma- 
terial of extracts of hydrolyzed urine. JosE- 
PHINE B. Garst* anp Harry B. Frrepaoop. 
School of Medicine, Depts. of Physiological Chem- 
istry and Medicine, Univ. of California, Los 
Angeles. 

The spectrophotometric and chemical assay of 
tstrogens in nonpregnancy urine is seriously ham- 
pered by ‘background material’ in the estrogenic 
fraction of hydrolyzed urine. Its effect on bioassay 
Values is unknown. When the mixture is chromat- 
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ographed on a column of vulcanized rubber, it 
shows five peaks (A, b, c, D, E), three of which 
predominate. Ultraviolet spectra of the 40 frac- 
tions from the column show that each of A, D, 
and E represents more than 1 substance. Two 
successive fractions from A contain the same sub- 
stance which constitutes 40% of the ‘total back- 
ground material.’ This purified, but as yet uni- 
dentified, compound significantly resembles estriol 
chemically and physically. The isolated substance 
has estrogenic activity which we have reason to 
believe is inherent in the compound. This consider- 
ation, in addition to the striking similarity of its 
ultraviolet absorption curve to that of a synthetic 
oxidized form of estrone, suggests that it is meta- 
bolically as well as chemically related to the estro- 
gens. The empirical formula is C;H;O; the corected 
melting point is 79.2-81.7°C. A 24-hr urine of nor- 
mal males or nonpregnant females yields about 
7.5 mg. of ‘total background material’ out of which 
we have obtained 700 ug of the purified compound. 


1537. Renal filtration and ultramicroscopic 
structure of the glomerulus. B. VINCENT 
Haut (introduced by Dovetas E. Smitn). Zo- 
ology Dept., Univ. of Illinois, Urbana, and Div. of 
Biological and Med. Research, Argonne Natl. Lab., 
Lemont, Ill. 

Examination of ultrathin sections of rat kidney, 
under the electron microscope reveals ultramicro- 
scopic structural features intimately concerned 
with glomerular filtration (HALL et al. Anat. Rec. 
March, 1953). Filtration apparently involves 3 
processes. Particulate bodies are first separated 
from plasma by a thin, delicate, continuous and 
highly porous membrane, whose pores are rela- 
tively large (500-1000 A) and closely spaced (circa 
10°/cm?). This lining membrane is supported 
away from the compact and relatively thick 
(cirea 500 A) but finely porous basement mem- 
brane. This allows free access of plasma freed 
from corpuscles to the unobstructed surface of 
the membrane where proteins are filtered. Opti- 
mum sections of this second membrane show nu- 
merous (circa 10!2/em?), pores whose diameters 
(50-150 A) and proportional numbers correspond 
well with theoretical considerations suggested by 
filtration data. Finally glomerular filtration in- 
volves the passage of the filtrate from the outer 
surface of the basement membrane to some por- 
tion of the glomerular space. An exceedingly in- 
tricate and extensive system of ultramicroscopic 
channels and pseudointracellular ducts leads from 
discrete free surfaces of the basement membrane 
to glomerular space. These ducts are formed by 
minute processes (500-1500 A) ramifying from the 
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proximal surfaces of the epithelial cells and their 
macroscopic processes covering the glomerular 
capillaries. These ducts when patent must pas- 
sively reduce the pressure required for filtration. 
The shape and arrangement of the processes form- 
ing the ducts further suggest the possibility that 
directed, protoplasmic pulsations in them could 
actively facilitate filtration. 


1538. Problems in the use of rapidly excreted 
dyes for multiple determinations of plasma 
volume. ALvin E. Lewis (introduced by JoHN 
Fie.Lp). Dept. of Physiology, Univ. of California, 
Los Angeles. 

To estimate plasma volume with a rapidly ex- 
creted dye 4 problems must be solved: a) confine- 
ment of the dye to plasma prior to excretion must 
be demonstrated; 6) characteristic time-plasma 
concentration curves must be known; c) errors 
due to equilibration time must be minimized, and 
d) corrections should be made for the finite time 
required to draw each blood sample. In rabbits, 
rising plasma concentration curves during con- 
tinuous infusion of bromsulfalein compared with 
subsequent falling level curves are consistent 
with the hypothesis that this dye is confined to 
plasma. For about 20 min after intravenous in- 
jection, semilog plots of concentration against 
time are linear. Effective equilibration time for a 
given species (rabbit, 8 sec) may be estimated 
from simultaneous injection of bromsulfalein and 
T-1824 or by photoelectric recordings of arterial 
optical density. Equilibration time errors are 
minimized by injecting over intervals approxi- 
mately equal to effective equilibration times and 
taking the termination of injection intervals as 
zero time. Sampling time errors are eliminated by 
treating sample concentrations as integrals of the 
concentration function. Graphs illustrating the 
above concepts and comparisons of bromsulfalein 
with T-1824 will be presented. These graphs show 
that plasma volume measured with bromsulfalein 
is about 5.5% lower than that measured with 
T-1824. 


1539. Potential field during the S-T segment. 
L. H. Nanum, ALEXANDER Mauro, HERBERT 
LEVINE AND D. Gorpon ABRAHAMS (introduced 
by E. J. Borex). Dept. of Physiology, Yale 
Univ. School of Medicine, New Haven, Conn. 
Certain questions regarding the significance of 

the S-T segment in electrocardiography would 

be answered by a knowledge of the potential field 
during this interval. For example, the relation of 
the field during ST to that during T; why S-T is so 
often iso-electric in many limb leads but not in 
precordial leads; does present electrocardiographic 
practice permit one to obtain a true picture of the 
magnitude and orientation of the potential field; 
is there present a sufficiently distinct dipole com- 
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ponent so placed upon the chest as to permit e::l- D 
culation of the electrical axis from the potential vi 
differences in the limb leads? Accordingly the T 
equipotential lines during moments in the 8-T for 
segments were established in both normal and ab- velo 
normal heart patients by methods already de- 4273 
scribed for the QRS and T complexes. The results acid 
showed a potential field already in existence at pres 
T. This field waxed in intensity, did not rotate and tion 
finally reached its greatest magnitude at the peak such 
of T. The nature and orientation of the distribu- prese 
tion was strikingly similar to that during T, dif- near 
fering only in being weaker. This indicated that rivat 
both S-T and T represented the early and late §@ jnso] 
phases of the same process. In the normal heart on a 
patients the orientation of the potential function J with 
was roughly parallel to the longitudinal anatom- 0.01 » 
ical axis of the heart. This could be deduced from & gyece 
the ordinary leads although the magnitude of the ADP 
function could not. In the abnormal heart pa- @ poun 
tients, however, neither the magnitude nor the § obtaji 
orientation of the distribution could be deduced @ phate 
from conventional electrocardiography. It was @ droly. 
difficult to determine a dipole component of the @§ organ 
distributions by mathematical calculations. at 260 
1540. Hemodynamic factors influencing meas- ig 
urement of stroke volume, peripheral re- Pe 
sistance and cardiac work. L. H. PETERSON, ond i 
G. CHoquETTe* AND L. GREENE.* Univ. of beable 
Pennsylvania, Philadelphia. The 31 
The use of a method previously described ded si 
(Federation Proc. 11: 762, 1952) for investigating his es 
the factors which determine the contour and 
; . compo 
magnitude of the arterial pulse has been ex- ie ene 
tended. Such factors are stroke volume (s.’.), prepar 
distensibility (dn/dp), resistance (AP/AF (flow)), U.§ A 
and the effect of the impact of the mass of blood a 
(s.v.) accelerated by the ventricle against the 9 j549, p 
arterial blood column with its inertia. This latter BEN} 
dynamic force contributes approximately 15%, of WEIS: 
the pulse pressure under normal conditions and Mich 
considerably more under abnormal conditions The 
e.g. hypo- and hypertension and cardiac hyper- By jeyci; 
trophy. Thus the relationships of blood flow and slycine 
blood pressure are complex and alinear witch slycine 
means that calculations of resistance based Upon @ or, hyd 
Poiseuille’s equation are subject to consider ble extracts 
error. Fick and dye measurements are made siinul- J an LG 
taneously. It is evident too, that the calculation of prepara 
cardiac work should involve the integrals of }:res- @ the addi 
sure and volume relative to time during sysivle. @ the extr 
An analogy is the problem of calculating the power sis at 3° 
utilization of an ac circuit with the variatio: in #that as 
the time phase and frequency of current and \olt-@of the ir 
age. (Supported by Office of Naval Research. ' drolysis 
ihactiva 
1541. New nucleotide polyphosphates f:om@),,, siaiid 
rabbit liver. Jacop Sacks AND Leo Lutw Ak. that, oce 
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Dept. of Chemistry, Univ. of Arkansas, Fayette- 

ville, and Brookhaven Natl. Lab., Upton, N. Y. 

The method of ion exchange chromatography 
for the separation of AMP, ADP and ATP de- 
veloped by Cohn and Carter (J. A. C. S., 72: 
4273, 1950) has keen applied to trichloracetic 
acid extracts of rabbit liver, and has revealed the 
presence of some nucleotide derivatives in addi- 
tion to those previously known to be present in 
such extracts. Evidence has been obtained for the 
presence of 3 compounds with absorption maxima 
near 260 my which appear to be polyphosphate de- 
rivatives. The compounds present in the barium- 
insoluble fraction of such extracts were adsorbed 
on a column of Dowex-1 and eluted successively 
with 0.01 Nn HCl, 0.01 n HCl plus 0.04 n NaCl, and 
0.01 n HCl plus 0.2 N NaCl. The Ist eluant yielded 
successively AMP, the first new compound, and 
ADP. The 2nd eluant yielded the 2nd new com- 
pound and then ATP. The 3rd new compound was 
obtained with the 3rd eluant. Half of the phos- 
phate present in the Ist new compound is hy- 
drolyzed in 1 hr at 100° with 1 N sulfuric acid. The 
organic P compound remaining shows absorption 
at 260 my, yields much less than 1 equivalent of 
pentose per P equivalent by the orcinol reaction, 
and has different elution characteristics from 
Dowex-1 than uridylic or cytidylic acids. The 
2nd new compound contains acid-labile P, acid- 
stable P and pentose in equimolar proportions. 
The 3rd one contains acid-labile P, acid-stable P 
and pentose in the proportions of 2:1:1. Evidence 
has been obtained for the presence of some of these 
compounds in trichloracetic acid extracts of rab- 
bit muscle and rat liver, and also in commercial 
preparations of ADP and ATP. (Supported by the 
U.S. Atomic Energy Commission.) 


1542. Peptidase activity of beef thyroid tissue. 
BENJAMIN WEIss (introduced by Davin J. Sanp- 
WEISs). Research Div., Harper Hosp., Detroit, 
Mich. 

The substrates, pt-alanylglycine (AG), glycyl- 
t-leucine (GL), glycyl-L-tyrosine (GT), L-leucyl- 
glycine (LG), u-leucyl-L-tyrosine (LT), diglycy]- 
glycine (GGG) and t-leucylglycylglycine (LGG) 
are hydrolyzed on incubation with beef thyroid 
extracts. The respective p-isomers of GL, LG, LT 
ind LGG remain intact in the presence of these 
preparations. No activation was observed upon 
the addition of Cott, Fe++} Mg++, Mn++ or Pb** to 
the extract either before or after prolonged dialy- 
is at 3°. The following evidence favors the view 
that a single enzyme is involved in the cleavage 
of the indicated di- and tripeptides: optimal hy- 
trclysis of each peptide is at pH 7.8, temperature 
inactivation curves for each substrate parallel 
one another as well as the similar loss in activity 
that occurs upon standing and dialysis, kinetics 
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of hydrolysis of each peptide is of zero order, and 
the splitting of each substrate is strongly inhib- 
ited by the presence of Cd**t, Cu**, sulfide or 
Zn**. In addition, fractionation of the extract by 
differential centrifugation revealed that the pep- 
tidase activity migrated as a single entity and, 
except for the slight activity toward AG and 
GL in the nuclei which may have been due to 
contamination, appeared exclusively in the sub- 
microscopic particulate fraction. Typical electro- 
phoretic patterns of the active fraction obtained 
with barbiturate and phosphate buffers as the 
conducting electrolytes showed the presence of 
two peaks indicating a minimum of two compo- 
nents. Partial purification of the enzyme was ac- 
complished by means of acetone fractionation at 
pH 5.5. Examination of the metal activation char- 
acteristics of the purified material disclosed that 
Mg**, Mn** and toa lesser extent Cd** profoundly 
increased the activity and that in the absence of 
these metals in most cases little or no hydrolysis 
occurred. 


AMERICAN SOCIETY OF 
BIOLOGICAL CHEMISTS 


1543. Effect of homocysteine oxidation on 
choline oxidase (CO) activity. CHARLES 
ANGEL AND O. NEAL MILLER (introduced by 
D. BatLtey Cavin). Dept. of Biochemistry and 
Nutrition, Univ. of Texas, Med. Branch, Gal- 
veston. . 

Williams (J. Biol. Chem. 192: 81, 1951) reported 
rat liver homogenate CO to be stimulated by the 
presence of homocysteine. In an attempt to corre- 
late CO with transmethylation we have not been 
able to observe a similar effect with washed liver 
suspension. Liver suspension was used in all 
flasks, 10 mg choline and 2 mg homocysteine in 
appropriate flasks and it was observed that the 
oxygen consumption at 60 min was slightly greater 
with choline plus homocysteine than with choline. 
At 120 min it was greater with choline. Oxygen 
consumption due to the oxidation of homocysteine 
was always greater than the difference between 
that due to choline and choline plus homocysteine. 
It is evident that either CO is less active when 
homocysteine is present or that the oxidation of 
homocysteine is decreased when choline is present. 
Sulfhydryl assays indicated that 80% of homo- 
cysteine was oxidized in 60 min, irrespective of 
the presence of choline. As a further test liver 
suspension was incubated with or without homo- 
cysteine until oxygen consumption ceased and no 
sulfhydryl was present. Choline, then introduced, 
stimulated only 25% as much oxygen consumption 
in flasks which contained homocysteine as in those 
which did not. Homocysteine (0.3 mg) inhibited 
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CO by 50%. This inhibition appears to be non- 
competitive and is independent of px from 6.7- 
7.8. Protection or reversal of the inhibition was 
not accomplished by BAL or cysteine. Addition 
of a chelating agent sharply reduced homocysteine 
oxidation and protected CO to the extent of 75%. 


1544. Biosynthesis of itaconic acid. R. H. 
Corzo* anp E. L. Tatum. Dept. of Biological 
Sciences, Stanford Univ., Stanford, Calif. 

For the study of the biosynthesis of itaconic 
acid by A. terreus NLLR 1960, satisfactory culture 
conditions for production in synthetic medium 
have been worked out, and a new procedure for 
degradation of this compound has been developed. 
This method involves ozonization in water with 
the isolation of formaldehyde-2,4-dinitrophenyl- 
hydrazone, and ozonization in a 6 N HCI solution 
of 2,4-dinitrophenylhydrazine with the isolation 
of oxalacetic acid-2,4-dinitrophenylhydrazone. 
The latter product is decarboxylated with dry 
heat at 170° to give pyruvic acid-2,4-dinitro- 
phenylhydrazone which on cautious oxidation with 
ceric sulfate yields CO2 and acetic acid. Using 
these techniques, the incorporation into itaconic 
acid of COs, of 1-C'4-acetate, of 2-C-acetate 
and of citrate asymmetrically labeled with C4 (ob- 
tained through the generosity of Dr.8. F. Carson), 
have been studied. The results firmly establish 
the previously suspected relationship of itaconic 
acid to citric acid cycle intermediates, but suggest 
that itaconate is formed from citrate (or active 
citrate) by a new pathway involving the loss of 
the carbon atom derived from acetate carboxyl, 
and the conversion of the carbon atom derived 
from acetate methyl into the methylene carbon. 


1545. Oxygen uptake by proteins during alka- 
line denaturation. Leon L. GERSHBEIN, BoGc- 
USLAW KrotToszynskI, J. A. LABow anp M. J. 
BRUNNER (introduced by RicHarp J. WINZLER). 
Depts. of Biochemistry and Dermatology, Univ. of 
Illinois College of Medicine, Chicago. 

Although literature exists relevant to the re- 
action of sulfhydryl compounds with oxygen in 
the presence of alkali, such findings have been 
little applied to proteins. In the present study, 
a number of simple thiols and disulfides as well as 
proteins were treated with alkali in a Warburg 
assembly at 37.5°. The oxygen absorption was 
followed under varying duration and alkali con- 
centration. The degree of reactivity increased with 
pH, becoming maximal with a final sodium hy- 
droxide concentration of 1.0 N over a 24-hr period. 
Reaction did not occur in phosphoric or trichloro- 
acetic acid media. Cysteine (free base), cystine, 
and glutathione yielded the following values ex- 
pressed as wl O2/mg (the mean deviation from the 
mean follows each + sign): 190.1 + 15.4, 123.4 + 
18.0 and 95.7 + 6.2 respectively. Furthermore, of 
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21 amino acids tested, only tyrosine, tryptophane 
and histidine exhibited definite but low values 
(under 8.5 ul O2/mg). The uptakes for zein, gluten, 
gliadin, and soybean protein ranged 2.29-2.74 and 
were 0.93 + 0.06, 0.24 + 0.06 and 1.68 + 0.28 ul 0,/ 
mg for a-, 8- and whole casein, respectively. The 
values for B-lactoglobulin, egg albumin and crys- 
talline pepsin and trypsin of various sources 
amounted to 4.11 + 0.04, 2.68 + 0.24, 6.10-6.30 
and 3.5-3.7 wl Oo/mg, respectively. Plasma frac- 
tions from various species were explored by this 
method. The values were especially high with 
those proteins of greater cystine content. Thus 
calf, porcine and bovine insulin (crystalline) gave 
values ranging 15.0-15.8 ul O2/mg. Of a number of 
keratins studied, the values for albino guinea 
pig and dark human hair (cut or powdered) and 
New Zealand wool were 22.02 + 1.80, 30.43 + 1.42 
and 16.61 + 1.30, respectively. In many cases, the 
values could be well correlated with the known 
cystine and/or cysteine contents. 


1546. Pattern of glucose oxidation by Aceto- 
bacter melanogenum. H. KAaTZNELSON, AND 
S.W. TANENBAUM (introduced by H. 8. Lorina). 
Hopkins Marine Station and Dept. of Biological 
Sciences, Stanford Univ., Stanford, Calif. 

Aged intact cells and cell free extracts of A. 
melanogenum oxidized glucose, gluconate and 
2-ketogluconate to a single common end product. 
Its formation required the utilization of 1.5, 1.0 
and 0.5 uM of Oc, respectively, per um of substrates 
and involved no CO: liberation. Young intact 
cells carried out a more complete oxidation via 
the same pathway with COs. evolution; in the 
presence of 2,4-DNP their metabolism resembled 
that of aged cells. This end product rapidly re- 
duces Benedict’s and silver nitrate solutions in 
the cold, and precipitates at room temperature 
with substituted phenylhydrazines. A neutral 
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solution shows an absorption maximum at 305q 


my which is shifted in acid to 280 my. Treatment 
of the calcium salt with periodate resulted in the 
formation of oxalate and glycollate; 3 m of oxi- 
dant were consumed per mole of substance. It 
was reduced to an hexonic acid by the action of 


NaBH,. From these and other chemical tests it isi 
inferred that the compound is 2,5-diketogluconicy 
acid. Using glucose -1-C™ as substrate, aged cellsgifee 


form carboxyl labeled 2,5-diketogluconic acid as 


the sole product of oxidative metabolism. 2,5- 


diketogluconic acid is unstable, especially «ove 
pH 4.5, and easily gives rise to brown-colore:! de 
composition or polymerization products. ‘hese 
products presumably are responsible for the «har 
acteristic appearance of A. melanogenum in gl':cosé 
or gluconate media. 


1547. New functional role of ascorbic «cid 
C. G. Kine, Heten B. Burcu,* Roper R 
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3ECKER* AND LOTHAR SALOMON.* Dept. of Chem- 

istry, Columbia Univ., New York City. 

Harlier studies in our own and in other labora- 
tories have shown that ascorbic acid has a close 
relationship to lipid metabolism, glandular func- 
tions and the maintenance of a normal balance 
among the respiratory enzymes. Recent data serve 
to clarify the role of the vitamin specifically in 
relation to lipid and carbohydrate reactions in 
terms of acetate utilization for the synthesis of 
cholesterol. Compared with ad libitum and pair- 
fed controls, guinea pigs given C-labeled acetate 
showed a progressive increment in their fixation 
of acetate in cholesterol with the onset of scurvy. 
The change in C"-labeled cholesterol in the liver 
was markedly less than observed in the adrenals. 
After 2 wk depletion on a chow type, vitamin 
C-free diet the change was evident and after 3 wk 
depletion the specific activity of cholesterol had 
increaSed by 250-500%. The chemical mechanism 
of the balancing effect upon lipid and carbohy- 
drate reactions will be discussed in terms of spe- 
tific reactions and coenzymes. 


1548. Micro method for the identification of 


substances on paper chromatograms. EL- 

woop H. LasprossE (introduced by Rocer. J. 

Wituiams). USAF School of Aviation Medicine, 
Randolph Field, Texas. 

By the use of a micromull cell to obtain the in- 
irared spectra it has been possible to identify sub- 
stances eluted from paper chromatograms. Urine 
vas chromatographed on paper using 
'-Butanol-acetic acid-water system (4:1:1 by 
volume). The location of substances was deter- 
mined by transillumination of the chromatogram 
vith an ultraviolet lamp and the absorbing and 
tuorescing areas were marked with a soft lead pen- 
‘il. A strip of the chromatogram containing areas 
vith the same FR; value was then cut out and the 
ubstance was eluted into a beaker. The solution 
vas then evaporated to dryness, the dry residue 
vas mulled with liquid petrolaum and the infrared 
i-@pectrum obtained by means of the micromull 
ll (THomas V. Parke Better Analysis. 2:3, 1951). 
he substances eluted were then identified by com- 
barison of their spectra to infrared spectra of 
kiown compounds. Using the micromull cell it has 
¥en possible to obtain excellent spectra on 100 
¢of sample. 


49. Action of thrombin on fibrinogen. K. 
Lax1 (introduced by Simon Buacx). Natl. Insts. 
of Health, Bethesda, Md. 

Asa result of thrombin action, the fibrin clot 
id a mixture of peptides (co-fibrin) are formed 
om fibrinogen. The fibrin clot is a 3-dimensional 
‘twork of the polymerized fibrin molecules. The 
ixture of peptides contains about 3% of the 
brinogen nitrogen and is composed of 12 amino 
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acids; 14 of the latter is glutamic and aspartic 
acids. The main component of co-fibrin is an acid 
peptide with a molecular weight of about 6000- 
8000. This component is probably identical with 
Lorand’s fibrino-peptide (L. Loranp anv W. K. 
MIppDLEBROOK. Biochem. Biophys. Acta. 9: 581, 
1952; see also F. R. BETTELHEIM AND K. BaILey. 
Biochem. Biophys. Acta. 9: 578, 1952). The details 
of these findings and their bearing on thrombin 
action, viewed as making fibrin molecules from 
fibrinogen by splitting off peptides, will be dis- 
cussed. 


1550. Formation of propionic acid from lactic 
acid by Clostridium propionicum and by 
Propionibacterium arabinosum. F. W. LEa- 
VER (introduced by J. H. Jones). Dept. of Bio- 
chemistry, Western Reserve Univ., Cleveland, Ohio. 
Cardon and Barker (Arch. Biochem. 12: 165, 

1947) have presented evidence that Cl. propioni- 

cum is capable of reducing lactic acid directly to 

propionic acid, possibly via acrylate. On the other 
hand it is usually considered that propionibac- 

terium forms propionate by decarboxylation of a 

symetrical C, compound. We have studied these 

two types of fermentation using 3-C"-lactate as 
the substrate. With Cl. propionicum the resulting 
propionate contained 96% of the C" in the beta 
carbon, which is in conformity with the sugges- 
tion that these bacteria reduce lactic acid directly 
to propionic acid. It remains possible however 
that an unsymetrical C, compound may be an in- 
termediate. With Propionibacterium arabinosum 
the labeling was highly randomnized in the alpha 
and beta carbons of the propionate, in accord with 
the hypothesis of an intermediate symetrical C, 
compound. It is possible that the randomization 
which occurs with P. arabinosum is subsequent to 
the formation of the propionic acid. The mech- 
anism of propionate formation remains in doubt 
with these bacteria since there is evidence that 
propionate is not formed from succinate (Federa- 
tion Proc. 11: 313, 1952). 


1551. Surface effects on the solubility of bone 
salt. GeorceE J. LEvinsKas (introduced by 
Harowp C. Hopee). Dept. of Radiation Biology, 
The Univ. of Rochester School of Medicine and 
Dentistry, Rochester, N. Y. 

Solubility relationships of bone salts have been 
recently reviewed (Hopes, H. C., 3rd Conf. Met. 
Interrelations, 190, 1951). The confusion and con- 
tradictions which characterize this field are be- 
lieved due, in part, to a failure of investigators to 
recognize the importance of solution: crystal sur- 
face interractions. In the studies reported here, 
a synthetic, crystalline hydroxyl apatite has been 
equilibrated with a series of solutions of varying 
composition. The results will be discussed from 
the point of view of surface chemistry. Much of 
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the data can be explained as resulting from hetero- 
ionic exchange reactions involving the substitu- 
tion of calcium ions in the crystalline surfaces by 
sodium and hydronium ions from the solution. 
Since the solid phase has been shown to vary with 
variations in the solution phase, it has been con- 
cluded that no single specific K,, exists for the 
basic calcium phosphate system. (Supported in 
part by U. 8. Atomic Energy Commission.) 
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1552. Effect of phytates on Ca* absorption in 
children on low calcium breakfasts. FELIx 
BRONNER* AND RoBert S. Harris. Dept. of Food 
Technology, Massachusetts Inst. of Technology, 
Cambridge. 

Nineteen boys, 13-17 years old, institutionalized 
for mental deficiency but otherwise normal, were 
given 3 breakfasts practically equivaleut in con- 
tent of solids and Ca, as follows: a) 55 gm farina + 
60 ml milk; 6) 53 gm farina + 0.88 gm Na phytate 
(+77 mg phytic P) + 60 ml milk; and c) 33 gm 
rolled oats (containing 112 mg naturally occurring 
phytic P) + 28 gm farina + 55 ml milk. Radio- 
calcium (0.5 we) wsa added to the milk of each 
breakfast and mixed into the cereal. Calcium ab- 
sorption was studied by Ca** measurements on 
serum, urine and feces. Nine subjects received 
breakfast a) and 10 received breakfast 6) or c); 
3 weeks later the treatment was reversed. The data 
on serum and feces samples indicated that fecal 
Ca essentially represents unabsorbed Ca. About 
75% of the Ca* in breakfast (a) was absorbed. 
An analysis of variance of the data revealed sig- 
nificant (P <0.05) differences in the absorption of 
the Ca*. Taking the absorption of Ca* from 
breakfast a) as 100, that from b) was 40, and that 
from c) was 60. The content of phytic P in break- 
fast b) had been calculated to be sufficient to re- 
act with all Ca present to form Ca pentaphytate. 
It is evident that a) the Na phytate did not com- 
pletely prevent Ca absorption, 6) the phytate in 
rolled oats is less than half as reactive as added 
Na phytate and c) phytates do interfere with Ca 
absorption in human subjects fed low calcium 
meals. These results indicate that food phytates 
are of importance in diets low in content of cal- 
cium. 


1553. Niacin-like activity of 3-acetylpyridine 
in dogs. E. G. McDaniEt (introduced by W. H. 
SEBRELL, JR.). Natl. Insts. of Health, Bethesda, 
Md. 
3-Acetylpyridine has been reported to possess 

both anti-niacin activity in mice (WooLLEy, J. 

Biol. Chem. 157: 455, 1952), and niacin-like ac- 
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tivity in that it serves as a precursor of urinary 
N!-methylnicotinamide in rats and dogs (Breuer, 
























HoLumay AND GAEBLER, J. Biol. Chem. 198: ] 
573, 1952). Described here are experiments to A 
determine the effects of 3-acetylpyridine in the H sucr 
prevention and treatment of blacktongue, and & oil, : 
upon urinary N!-methylnicotinamide in dogs fed # guin 
niacin deficient (either corn meal or purified type) J cont 
and control (stock) diets. 3-Acetylpyridine (60 mg/ @ gene 
day) prevented blacktongue for periods up to 450 && size ; 
days in dogs fed niacin deficient diets which pro- @ this 
duced blacktongue in about 60 days in controls. @ reare 
In some instances dogs with acute blacktongue @ 6) th 
were cured with small repeated doses’of 3-acetyl- # ascot 
pyridine. In other dogs with niacin deficiency, @ supp 
‘toxic’ effects were observed following adminis- @ ual E 
tration of 3-acetylpyridine although the compound § ment 
was found to be relatively non-toxic in normal @ led t« 
dogs. The symptoms of toxicity observed included @ thiar 
impairment in the use of the tongue, eyelids and @ doxin 
legs, trembling, marked salivation, rapid weight  sugge 
loss and death. Niacinamide was effective in pre- @ sentiz 
venting these toxic symptoms, but was ineffective # mum ; 
in their reversal after the toxic syndrome was well @ not be 
developed. Administration of 3-acetylpyridine in-@ The 
creased urinary N!-methylnicotinamide in dogs @ vitam 
fed both stock and niacin deficient diets. These 
experiments indicate that 3-acetylpyridine may 1556. 1] 
act either as an antagonist or it may replace nia-@ CUT 
cin depending on dosage and the nutrition of the me 
AF 






animal with respect to niacin. 






1554. Effect of phytates on Ca“ absorption in 
children on breakfasts of moderate calcium 
content. CoNSTANTINE J. MALETSKOS,* FELIX 
BRONNER* AND Rosert S. Harris. Depis. of 
Food Technology and Physics, Massachusetts Inst. 
of Technology, Cambridge. 

Seventeen boys, 10-16 years old, institutional- 
ized for mental deficiency but otherwise normal 
were given 2 breakfasts practically equivalent i 
content of solids and Ca, as follows: a) 47 gn 
farina + 240 ml milk; and b) 20 gm rolled oats 
240 ml milk. Radiocalcium (0.5 we) was added te 
the milk of each breakfast and mixed with the ce 
real. Calcium absorption was studied by Ca‘ meas 
urements on serum, urine and feces. Nine subject: 
received breakfast a), then breakfast b) 3 weeks 
later; 8 subjects received breakfast b), then a) 
weeks later. An analysis of variance of the serul 
and urine data revealed no significant (<0.05 
differences in the absorption of the Ca‘. Th 
fecal data showed some evidence of better ab 
sorption of Ca‘* from the farina breakfast. Thes 
results indicate that the effect of phytates in oat 
meal in meals containing moderate quantities 0 
calcium is masked and of no practical importanc¢ 
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tion of specific B-vitamin deficiencies. MARY 

ELIZABETH ReEtrp. Natl. Insts. of Health, Bethesda, 

Md. 

A synthetic diet containing vitamin-free casein, 
sucrose, corn starch, cerelose, cellophane, corn 
oil, minerals and vitamins has been developed for 
guinea pigs, starting them at 2-4 days of age and 
continuing up to 8 weeks of age. With respect to 
general health, rate of growth, appearance and 
size of the internal organs, and the blood picture, 


this diet produced animals similar to a) those- 


reared on the same diet supplemented with kale, 
b) those on a commercial rabbit chow diet with 
ascorbic acid added, and c) those on diet b but 
supplemented with kale. The omission of individ- 
ual B vitamins from the diet in different experi- 
ments, started with guinea pigs 2-4 days old, has 
led to the production of clear-cut deficiencies of 
thiamine, niacin, choline, pantothenic acid, pyri- 
doxine, folic acid, and riboflavin. Present results 
suggest that vitamin By and inositol are not es- 
sential for survival but may be essential for maxi- 
mum growth. It appears that biotin in the diet may 
not be needed but additional studies are necessary. 
The quantitative requirement of the different B 
vitamins is being determined. 


1556. Dietary necrotic liver degeneration: Oc- 
currence of factor 3 in different yeasts. 
Kuaus ScHwarz (introduced by Ftioyp S. 
Dart). Natl. Insts. of Health, Bethesda, Md. 
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Fundamental differences apparently exist be- 
tween yeasts of various derivation in their ability 
to protect against dietary necrotic liver degenera- 
tion. Torula yeast is used at 30-40% levels in vita- 
min E free diets for the production of the fatal 
deficiency in growing rats. On the other hand, one 
strain of dried brewers yeast protected against the 
deficiency when added at a 5% level to the Torula 
ration; 10% of a primary grown Saccharomyces 
cerevisiae gave partial protection (ScHwarz, Proc. 
Soc. Exper. Biol. & Med. 78: 852, 1951). This effect 
is due to factor 3, an unidentified factor, which 
has been obtained in purified form (ScHWaArz. 
Ibid. 80: 319, 1952). A survey has been made of 
12 dried yeasts of various types to determine the 
relation of strain and origin to factor 3 activity. 
Each yeast was added at a 2.5% level to the basal 
diet beginning on the 25th day of the experiment 
(10 animals per group). The results were: 6 brewers 
yeasts afforded 100, 100, 92, 84, 82, and 65% pro- 
tection; 1 ale yeast gave 56% protection. Primary 
grown Saccharomyces cerevisiae afforded 27, 24, 
and 0% protection; 2 samples of Torula were 
without activity. Some ingredients used in yeast 
cultivation or in brewing, such as corn steep 
liquor and hops, were found to contain factor 3. 
Whether yeasts accumulate this factor from the 
medium or whether they synthesize it remains to 
be clarified. 





